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UNIVERSAL PRIMERS FOR WILDLIFE IDENTIFICATION 
TECHNICAL FIELD 

The invention relates to the identification of novel universal primers that can amplify the 
fragment of cytochrome b gene of any animal species in polymerase chain reaction (PCR) 
5 and reveal the identity of the biological material of any unknown animal origin at species 
and sub-species sources. The invention also provides a method for the identification of 
fragments on mitochondrial cytochrome b gene in biological material of unknown origin. 

BACKGROUND ART 

A large number of studies in evolutionary biology utilize phylogenetic information 

10 obtained from mitochondrial cytochrome b gene. It has been identified a potent molecule 
to distinguish the phylogenetic depth of different lineages to family, genus and species in 
molecular taxonomy 1 " 66 . A vast database of the sequences of cytochrome b gene of 
different animal species has accumulated in public databases such as GenBank, NCBI 
(http://www.ncbi.nlm.nih.gov) etc. We have utilized this capacity of cytochrome b gene in 

15 establishing the identity of the origin of animal parts and product to its family, genus and 
species sources. The technique developed is based on a pair of universal primer that can 
amplify a small fragment of cytochrome b gene from a vast range of animal species. 
Establishing identity of confiscated animal parts and products is a great challenge to law 
enforcement agencies because none of the methods available till date is too efficient to 

20 reveal the identity of animal remains beyond a reasonable doubt. Morphological markers, 
described for certain species allow the identification of complete specimen of animals 67 
However, a complete specimen is confiscated very rarely by the investigation agencies; 
therefore, these marker are not practical in wildlife forensics. The biochemical traits such 
as the bile characteristics 68 blood heam analysis 69,70 etc. have also been employed in 

25 wildlife forensic for identification of individual species. The difficulty of these markers 
are that these markers are limited in number and are rarely found in their natural forms in 
which these were originally described as the characteristic of a particular species. 
The molecular approaches such as micro-satellite based identification 71 , Restriction 
fragment length polymorphism analysis of mitochondrial genes or PCR based species 

30 specific STS markers require the prior information of the species to establish the 
identity 72,73 . These methods also need a significant amount of DNA material to be 
analysed. We may not have the prior information about the species origin of confiscated 
animal parts and product in forensics. therefore, these methods arc not really useful and 
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practical in wildlife identification. The technique invented by us is universal, therefore 
does not require any background information to establish the identity of any unknown 
confiscated remains at family, genus and species sources. Being a PCR based procedure it 
can be applied with trace amount of any biological material. Because the amplicon length 
5 is small (472 bp); therefore, it can work perfectly with the mutilated remains, which are 
commonly seized by the crime investigation agencies, ft does not require the large amount 
of genetic material i.e. DNA to be analyzed to establish the identity, hence, can detect a 
minute amount of adulteration in food products. The procedure described is simple and 
very fast. Due to the said advantages, the procedure invented by us is most suited for 
10 forensic wildlife identification. 

OBJECTS OF THE INVENTION 

The main object of the invention is to identify a fragment on mitochondrial cytochrome b 
gene capable of significantly discriminating among various evolutionary lineages of 

15 different animal species. 

Another object is to identify a fragment on mitochondrial cytochrome b gene which is 
flanked by the highly conserved sequences at a vast range of animal species. 
Yet another object is to detect a fragment on mitochondrial cytochrome b gene which is 
polymorphic inter-specifically, but monomorphic at intra species sources. 

20 Still another object is to develop the universal primers to amplify the fragment on 
mitochondrial cytochrome b gene using polymerase chain reaction. 
Another object is to develop a PCR protocol that works universally with DNA template of 
any unknown origin (i.e. all the animal species). 

Yet another object is to provide a universal method for identification of species of analyzed 
25 material (i.e. the DNA isolated from confiscated animal remain of unknown origin) using 
the public databases such as GenBank, NCBI etc. 

Still another object is to provide a universal method of animal identification to establish 
the crime with the criminal beyond a reasonably doubt. I 
Another object is provide a universal method to establish the identity of biological 
30 materials such as skin, horns etc confiscated from animal poachers, if it is that of an 
endangered species. 

Yet another object is to provide a universal method for establishment of the identity of 
confiscated animal parts and products of endangered animal species for the purpose ol 
production of molecular evidence of animal hunting and related crime in the co^-i of law, 
35 so that the human violation to the wildlife resources could be controlled. 
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Still another object is to provide a universal technique to have an idea of the geographical 
location of the commitment of wildlife crime based on the haplotype of poached animal - 
identified by the universal primer invented. 

Another object is to provide a universal technique of animal identification to detect the 
5 adulteration of animal meat/products in vegetarian food product for the purpose of food 
fortification, by the food fortification agencies. 

Yet another object is to provide a universal technique for detection of the origin of blood 
or blood stains etc collected from the scene of crime related to offences such as murder, 
rape etc, in order to establish the origin of blood found at scene of crime when it sounds as 

10 if criminals have wontedly spread the blood of an animal at the scene of crime, to confuse 
the crime investigation agencies and forensic scientists with human blood. 
Another object is to invent and authenticate a universal technique that can be converted to 
a (a) 'MOLECUALR KIT and (b) 'DNA CHIPS' based application to meet the. 
requirements of above objectives. 

1 5 SUMMARY OF THE INVENTION 

Accordingly, the invention provides novel universal primers that can amplify the fragment 
of cytochrome b gene of any animal species in polymerase chain reaction (PCR) and reveal 
the identity of the biological material of any unknown animal origin 
DETAILED DESCRIPTION OF THE INVENTION 

20 Keeping in view the above objectives, the cytochrome b gene sequences (1 140 bp) of 221 
distantly related animal species (listed in Table 1) representing various families were 
obtained from public database NCBI (http://www.ncbi.nlm.nih.gov ). These sequences 
were aligned using the software Ciustal X(L8)(NCBl, USA) and a fragment (of 472 bp, 
alignment shown in Table 2) of gene was identified which had all the features mentioned 

25 above under column 1, 2 and 3 of sub-heading 'Objectives of invention'. a> for the 
identity of this fragment we would like to mention that it includes the nucleotides between 
398 to 869 in Antilope cervicapra and Felis catus; however, 399 to 870 in Homo sapiens 
sapiens species. Except at few positions (marked as star (*) in Table 2, the nucleotide 
sequences of this fragment are highly variable amongst the animal species, giving rise to 

30 their unique molecular signature. These molecular signatures are characteristic of its 
species and form the basis of revealing the identity of the biological material of an 
unknown animal origin by the procedure invented by us. Considering Antilope cervicapra 
as a representative species, the sequence of this fragment is mentioned herewith: 
Mitochondrial cytochrome b gene sequence (398-869 bp) of Antilope cervicapra: 
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* 4 taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctagtaga 
atgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgcagccctt 
accatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaaattccattccac 
ccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcaccggacctgcltggag 
5 acccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttcctatttgcatacgcaatcct 

ccgatcaattcctaacaaactaggagg". 

A pair of universal primer was designed to amplify this fragment in polymerase chain 
reaction (PCR). These primers were named as 'md^S* and 'mcb869' because of its 
property to amplify a region of mitochondrial cytochrome b gene between nucleotides 398 

10 to 869 oiAntilope cervicapra, a representative animal species for this invention. We took 
this animal species as representative species because the idea of developing such a novel 
primers came in the mind of inventors while they were working on the genome of this 
animal in Centre for Cellular and Molecular Biology,- Hyderabad, India. These primers 
work universally because its 3' end are highly conserved amongst a vast range of animal 

15 species (shown in Table 2). As mentioned above, the DNA fragment (sequence of which is 
shown above) targeted by these primers is highly polymorphic inter-specifically; however, 
it is monomorphic among the individual of same species (Tables 6, 7a, 7b, 7c, ;d and 8, 
respectively). These unique features of the targeted region enable these primers to generate 
the molecular signatures of an individual species; thereby, enabling them to differentiate 

20 amongst the animals of different species (see in Figure 1c). The variation within the 
fragment amplified by these primers increase with increasing distances of evolutionary 
lineages of two animals (Table 8). These unique features of the fragment amplified by the 
universal primers 4 mcb398' and l mcb869* invented by the applicants fulfill the objectives 
of invention. 

25 Thus, the primers invented by us can generate the molecular signature from any biological 
material of unknown animal origin, which actually is the characteristic of its family, genus 

and more precisely, the species. When these signatures are compared in-silico with the 

I 

signatures already available in public databases (viz., GenBank, NCBI database etc) using 
"BLAST software 73 , it indicates identity of the family, genus or species of the analyzed 
30 material, which in turn is confirmed practically by comparing with the reference unimab of 
the revealed family, genus or species, by including them in the further analysis by the 
primers 'mcb398' and 4 mcb869\ The complete procedure involved in the analyses (the 
word, 'analyses ' should be understood with the stepwise procedure to establish the identity 
of the biological remain of any unknown animal origin for the aims mentioned in columns 



WO 02/077278 



PCT/IN01/00055 



1-13 under sub-heading 'Objectives of invention') is briefed under 'Examples 5 and 6, 
respectively, as well as illustrated in Figures la, lb and lc, respectively. 
BRIEF DESCRIPTION OF DRAWING AND TABLES 

Figure la. Illustration of the step-wise procedure involved in analyses. The unknown 
5 biological material i.e. 'adil.flesh' refers to the confiscated skin mentioned in 'Example 6\ 
The arrow marks indicate the stepwise procedure involved. The brief description of Figure 
la is as follows: 

The biological material i.e. the confiscated skin 'adil.flesh' was subjected to DNA isolation 
using the standard procedures 74 . The DNA obtained was amplified using the primers 

10 4 mcb398' and ( mcb869' in PCR, fractionated in 2% (w/v) agarose gel, visualized and 
photographed under UV light using Gel Documentation System (Syngene, USA). The lane 
'M* shown in the photograph represents the molecular weight marker (Marker XIII, 
Boehringer mannheim). Lane 1 shows the PCR amplicon (472 bp) obtained from 
'adil.flesh' using primers 'mcb398' and 'mcb869'. The PCR amplicon obtained were 

15 sequenced at both the strand using "ABI Prism 3700 DNA Analyzes, PE- Applied Bio- 
systems). The chromatogram shows the sequences (about 80 bp long, i.e. between 150-230 
bp of sequence (328 bp), revealed from the PCR product of 472 bp length) obtained from 
'adil.flesh'. 

Figure lb. Illustrates the further steps involved in analyses. The sequence (328 bp) 
20 revealed from 'adil.flesh' was subjected to homology search in nr (i.e. non-redundant) 
database of Netional Centre for Biological Information (NCBI), USA. The sequences 
producing significant alignments are shown along with its bits score and E values. It 
indicates the extent of homology amongst the sequence enquired (i.e. the 328 bp sequence 
from adil.flesh) and the sequences registered in nr database of NCBI. BLAST analysis 
25 revealed the highest homology of the sequence revealed from 'adil.flesh' with the 
sequence of Panthera pardus (gene bank registration number 'AY005809'), indicating the 
identity of adil.flesh as that of a leopard (Panthera pardus) origin. Figure lb further 
illustrates the multiple alignments of the sequences obtained from reference animals (listed 
in Table 5) along with the sequence obtained from 'adil.flesh'. The sequences of 
30 'adil.flesh' is similar to the sequences of 'gzlL* further confirming the identity of the 
source of confiscated remain 'adil.flesh* as that of a Panthera pardus origin. 
Figure lc illustrates the NJ-tree (Neighbor Joining tree) constructed using CLUSTAL X 
(1.8) from the sequences revealed from 'adil.flesh' and reference animals listed in Tabic 5. 
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The animals belonging to similar species cluster together; however, the animals of 
different species group in different clusters. The confiscated material under investigation 
(i.e. 'adiLflesh') clusters with 'gzlL* (i.e. the known normal leopard 'Panthera partus') 
indicating the identity of the species of 'adil.flesh' as that of a Panthera pardas source. 
5 Figure 2 shows the Agarose gel electrophorogram showing the PCR amplicons (472 bp) 
obtained from the reference animals of family felidae listed in Table 5, using universal 
primers. 4 mcb398 and 4 mcb869\ Description of different lanes is as follows: 
Lanes 1-21: The PCR profiles of the animals 1-21, respectively, listed in Table 5. 
Lane 22: The PCR profiles of DNA isolated from confiscated skin of unknown animal 
10 origin 'i.e. adil.flesh* 

Lane 23: Negative control (no DNA) 

Lane M: Molecular weight marker (marker XIII, Boehringer mannheim) 
Figure 3. Shows PCR amplicons obtained from animals listed in Table 9. TV primers 
used in PCR are *AFF' and ' AFR'. The description of different lanes shown is as follows: 
15 Lane 1-4: The PCR profiles of animals 1-4, respectively, listed in Table 9, showings 
amplicons of 354 bp. 

Lane M: Molecular weight marker (marker XIII, Boehringer mannheim) 
Figure 4. Shows PCR amplicons obtained from animals listed in Table 12. This 
experiment demonstrates the universal nature of our primers among a vast range of animal 
20 species. Description of different lanes shown is as follows: 

Lanes 1-23: The PCR profiles of the animals 1-23, respectively, listed in Table 12. The 
PCR product of 472 bp is amplified universally from all the animal species analyzed. 
Lane 24: Negative control (no DNA) 

Lane M: Molecular weight marker (marker XIII, Boehringer mannheim) 
25 Table 1. List of 221 animal species used for In-silico analysis to design the universal 
primers 'mcb398' and 4 mcb869\ Table also demonstrate the T,S scores 1 of l mrh398* and 
*mcb869' for different templates. The descriptions of various symbols used in this table are 
as follows: 

Symbol (#) refers to Number 
30 Symbol (*) refers to the animal species which is either protected species (listed in Wildlife 
(Protection) Act , 1972 (Central Act NO 53 of 1972), or an endangered/rare animal species 
Symbol (*P,S/F) refers to Probability of match and Stability of match of primer v mcb398' 
with different templates (i.e. the cytochrome b gene from different species origin). A 
higher P, S score refers to the higher probabilities of significant amplification of specific 
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template by the primer. It is calculated by Amplify (1.2) software. 

Symbol ( V P,S/R) refers to Probability of match and Stability of match of primer 'mcb869* 
with different templates. A higher P,S score refers to the higher probabilities of significant 
amplification of specific template by the primer. It is calculated by Amplify (1.2) software. 
5 Table 2. Multiple sequence alignment of 472 bp fragment of mitochondrial cytochrome b 
gene (identified by inventors to fulfill the requirements of column I, 2 and 3 mention 
under sub-heading 'Objectives of invention 1 ) of 221 animal species listed in Table 1. 
Alignments also show the binding sites for universal primers 'mob^' and 'mcb869\ The 
symbol (*) refers to the nucleotide bases which are conserved amongst 221 animal species 

10 listed in Table 1). The alignments have been done using software CLUSTAL X (1.8). The 
nucleitide positions that are unmarked are variable amongst 221 animal species analyzed. 
These variable sites together constitute the molecular signature of an individual species, 
giving rise to molecular basis of species identification by our primers. 
Table 3. Results of the blast analysis of the sequence revealed from 'adil.flesh* in 'mito' 

15 database of NCBI. It shows the most significant alignment of cytochrome b sequence (328 
bp) revealed from confiscated skin piece 'adil.flesh* with felis catus cytochrome b gene 
sequence (genbank registration number NC_00l700.l, bits score 365, E value, e-101) 
registered in NCBI database (bits score 365 and E value e-101). It gives an indication that 
the species of analyzed material belongs to family felidae. It also fulfills the requirements 

20 of column 6 mention above under sub-heading 'Objectives of invention*. 

Table 4. Results of the blast analysis of the sequence revealed from *adil.flesh' in Vrr' 
database of NCBI. It shows the most significant alignment of cytochrome b sequence (328 
bp) revealed from confiscated skin piece 'adil.flesh 1 with Panthera pardus cytochrome b 
gene sequence (genbank registration number AY005809, bits score 603, E value, e-170) 

25 registered in NCBI database. It gives an indication that the species of analyzed material 
belongs to Panthera paurdus origin. It also fulfills the requirements of column 6 mention 
above under sub-heading 'Objectives of invention". 

Table 5. Reference animal belonging to family felidae selected for comparison with 
'adil. flesh' to confirm the findings of BLAST analysis results of which are mentioned in 
30 Table 3 and 4, respectively. The animals listed in SN. 1-21 represent different species of 
family felidae. SN. 22 and 23 are primate species taken for out-group comparisons. 
Table 6 Multiple sequence alignments of cytochrome b sequences (328 bp) revealed from 
'adil. flesh' and reference animals listed in Table 5. The positions that have a common 
nucleotide in all the animal species under investigation arc shown with a star (*) mark; 
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however, the positions that are variable in any of the animals under investigation are 
unmarked. The nucleotides at these positions constitute the molecular signature of an 
individual species, which are unique and highly specific for its species. These signatures 
are the molecular basis of identification of individual animal species using our primers 
5 'mcb398' and , mcb869\ 

Table 7 (Tables 7a, 7b, 7c and 7d). The comparison of the molecular signatures of 
different animal species investigated along with 'adil.flesh', the confiscated skin of 
unknown animal origin. This table demonstrates the variable positions (i.e. the positions 
which are not marked with star (*) symbol in Table 6), amongst the 328 bp fragment 

10 revealed from the animals listed in Table 5. The dot (.) mark represents the presence of the 
similar nucleotide as listed in lane 1 i.e. the sequence from "adil.flesh 9 - at that position, ft 
demonstrates that the signatures of each species are unique and specific to its species. The 
molecular signatures of 'adiLflesh' are comparable (except for position 37 which has a 
transition from *T' to *C) to the molecular signature of 'gzlL' i.e. the known leopard 

15 * Panther a pardus' source, indicating the identity of the source of confiscated skin 
'adil.flesh' as that of a leopard Tanthera pardus ' source. The nucleotide variations (at the 
positions 153, 198, 223, 264, among the known leopards, (i.e. gzlL, gz2L, and gz3L, 
respectively)), give an idea about the geographical habitat of each animals. Various studies 
referring to molecular evolution of different animal species support this hypothesis 3 ; 

20 however, it could further be confirmed by taking the reference animals from different 
geographical areas and analyzing by our primers 'mcb 398* and 'mcb869\ If we could 
generate the database of different haplotypes (i.e. habitat specific molecular signatures) of 
the animal species, it would also enable our primers to reveal the geographical location of 
the commitment of wildlife crime. 

25 Table 8. Percent similarity matrix calculated by pair-vise comparisons of nucleotide 
sequences aligned (illustrated in Table 6). The cytochrome b gene sequence of DNA 
isolated from confiscated material had maximum similarity (99.7% and 98.2%, with the 
lineages of animals 'gz2L* and 4 gz3L\ respectively) with the sequences obtained from 
known normal leopard source, indicating its identity as that of a leopard origin. The 

30 similarity matrix has been calculated using the software PHYUP (3.5). 

Table 9. Animals selected for validation of minimum P,S score for efficient amplification 
of cytochrome b gene of different origin by the primers 4 mcb398' and i mcb869 t . P ( S score 
of primers % AFF' and *AFR' for these animals arc shown. 

Table 10. BLAST analysis of primers *mcb398* in nr database of NCBl . It demonstrates 
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that the 3' end of this primer is highly conserved among a vast range of animal species. It 
also shows the significant homology among the primer and templates (i.e. the cytochrome 
b gene fragment of different animal species), confirming the universal nature of our primer 
Table 11. BLAST analysis of primers 4 mcb869' in nr database of NCBI. It demonstrates 
5 that the 3* end of this primer is highly conserved among a vast range of animal species. It 
also shows the significant homology among the primer and templates (i.e. the cytochrome 
b gene fragment of different animal species), confirming the universal nature of our 
primer. 

Table 12. Other animal belonging to distantly related animal species, investigated to 
10 confirm the universal nature of primers 'mcb398* and *mcb869\ Gel photograph showing 
the PCR amplicons from these animals are shown in Figure 4. 

The mitochondrial cytochrome b gene has very widely been used in molecular taxonomic 
studies. It has immense capabilities to reveal different evolutionary lineages of animals in 
family, genus and species specific manner. It has also been used to classify the population 

15 of a particular species according to its demographic distributions . The vast database of 
cytochrome b sequences of different animal species has accumulated in public databases 
such as Genbank and NCBI 1 " 65 . We have explored these unique characteristics of 
cytochrome b gene to establish the identity of confiscated remains of any unknown animal 
by inventing a pair of novel primers, *mcb398* and *mcb869\ that can amplify a small 

20 fragment (472 bp) of cytochrome b gene of wide range of animal species in universal 
manner. These primers work universally because its 3' ends target within a highly 
conserved region. 

The fragment of cytochrome b gene identified had all the features mentioned in columns I, 
2 and 3 listed under sub-heading 'Objective of invention*. We identified this fragment by 

25 aligning the cytochrome b gene sequences (1 140 bp) of 221 different animal species listed 
in Table 1. These sequences are publicly available in NCBI DNA dafabases. These 
sequences were aligned using the software CLUSTAL X (1.8), As mentioned before, the 
' 472 bp fragment of cytochrome b gene identified by us to have the features mentioned in 
columns 1, 2 and 3 listed under sub-heading 'Objective of invention' includes the 

30 nucleotides between 398 to 869 in Antilope cervicapra and Felis catus\ however, 399 to 
870 in Homo sapiens sapiens species. Except at few positions (marked as star (*) in Table 
2, the nucleotide sequences of this fragment are highly variable amongst the animal 
species, revealing the identity of the biological material belonging to that of an unknown 
animal origin by the procedure invented by us. As for identity of this fragment wc arc 
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considering Antilope cervicapra as a representative species, and the sequence the above 

fragment of cytochrome b gene of Antilope cervicapra is mentioned herewith: 

Mitochondrial cytochrome b gene sequence (398-869 bp) of Antilope cervicapra 

"taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctagtaga 

atgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgcagccctt 

accatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaaat:.:;catlccac 

ccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcaccggacctgcttggag 

acccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttcctatttgcatacgcaatcct 

ccgatcaattcctaacaaactaggagg 

Table 2 presents the alignment of the above fragment of cytochrome b gene of 221 animal 
species. Each species in table 2 has been represented by a unique code, which is decoded in 
Table 1. We selected these species to represent the vast range of animal families of distant 
orders. Of 221 species, about 65 were the protected/endangered or rare species listed in 
Wildlife (Protection) Act , 1972 (Central Act NO 53 of 1972). These species are marked 
with symbol (*) in Table 1. The NCBI accession number refers to its registration number 
in NCBI database and the number in superscript represent the reference cited. Based on the 
aligned cytochrome b sequences of different 221 animal species the primers designed were 
as follow: 

Primers name Sequence (5'-3') 

'mcb398' 4 TACCATGAGGACAAATATCATTCTG" 
4 mcb869 ' "CCTCCTAGTTTGTTAGGG ATTGATCG" 

Tables 2, 10 and 11, respectively, demonstrates that the 3' ends of the primers are highly 
conserved amongst all the animal species analyzed in-silico (In total 221 animal species 
listed in Table 1 and about 500 species listed in Tables 10 and 1 1, respectively) Also, the 
5* end of the primers were selected within the conserved region of cytochrome b gene to 
improve the probability and stability of match of the primers to their target sequences (i.e. 
the above mentioned 472 bp fragment of cytochrome b gene). The primers were 
thoroughly checked for internal stabilities, loop or dimmer formation using different 
software viz., 1 Amplify (I.2)\ 4 Primer3' ( http://w\vw.^enome.wi.mit.edit/c^i- 
b i n/pri m er/p ri mer3 x u\ ) as well as manually. . We assigned the P,S score (Probability of 
match, S=Stability of match) to the primers for each template using the software Amplify 
(1.2). The higher scores of P and S ensure a good amplification if all other conditions 
standard (which arc mentioned under 'Example 3*) are optimum. The Highest score for 
*mcb398' was 93.63 (i.e. the situation where the primer has perfect match with template); 
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however, the highest P, S for t mcb869 1 was recorded as 98, 68 for a complete match 
between the primer and template. The lowest P,S score observed for 'mcb398* was 81,50 
for species Talpa europaea whereas *mcb869 f had a high P, S score for this species (92, 
57). The another species which have lowest P, S score for one of the two primers were 
5 Eumeces egregious and Equus ainus, Eumeces egregious had P, S score 86, 55 and 73,51 
for c mcb398* and 4 mcb869\ respectively; however, the P, S score of Equus ainus was 
calculated as 91,61 and 73, 51 for t mcb398 1 and *mcb869\ respectively. All other animals 
had higher P, S scores then the above mentioned species. To ensure that these primers 
would work efficiently with the DNA template from the animals having the lowest P, S 

10 score for one of the primers, we designed an another experiment to validate the lower 
limits of one of the two primers sufficient for efficient amplification in PCR. We designed 
an another primer pair (AFF= 5'tagtagaatgaatctgaggagg3' and 
AFR=5'atgcaaataggaagtatcattc3\) having more mis-pairing at their annealing sites (but not 
at ends), therefore have less internal stability and lower P, S scores for its templates (listed 

15 in Table 9). The P,S scores of 'AFF' and 'AFR* were as calculated as low as 41 and 49 for 
Platanista gangetica and Sus scrofa These species were amplified efficiently using the 
primers *AFF' and 'AFR* (results shown in Figure 3) (keeping all other conditions 
standard i.e. the conditions mentioned in "Example 3*). The lowest P,S scores (86, 55 and 
73,51 for species Eumeces egregious) for our primers 'mcb398' and *mcb869\ 

20 respectively, were higher then the above range of combined P, S scores of 'AFF' and 
*AFR' for species Sus scrofa (87, 52 and 87, 41), which was efficiently amplified by the 
primers *AFF* and *AFR\ It gives an indication that the primers 'mcb 398' and 4 mcb 869' 
would work with all the species including Eumeces egregious efficiently to give rise to the 
expected product in PCR. This experiment confirmed that the primers < mcb398* and 'mcb 

25 869' are capable of amplifying the cytochrome b fragment of most of the animal species in 
a universal manner. 

For further confirmation of universal nature of our primers, we blasted the sequence of our 
primers against the mito and nr databases of NCBI using BLAST software. The results of 
these analyses are shown in Tables 10, and I U respectively. 
30 Finally, the universal nature of the primers was tested in our laboratory with some more 
.animal species listed in Table 12. These primers amplified all the animal species 
efficiently, giving rise to the band of expected size (472 bp). The results are shown in 
Figure 4. This experiments substantiated the results of P.S analysis and other in-sMco 
analyses to show that the primers *mcb398'and 'mcb 869* arc universal primers. 
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The flow chart of establishing identity of the species of biological material of unknown 
animal origin using primers 'mcb39S' and 'mcb869* 

Biological material of unknown animal origin 

1 

DNA isolation 



PCR amplification of DNA isolated using primers 'mcb398' and 4 mcb869' 



1 



Sequencing at both the strands in triplicate (using any standard procedure of sequencing such as using ABl 

Pxism 3700, PE-Appiied Bio-systems) 

. i 

BLAST of revealed sequence in mz^ database 8TNCBI flittp :// www. ncbi .nlm. nih. eov/B LAST 
1 5 (it gives idea about die family of the analyzed material by producing the most significant alignment of the 

query sequence with the sequences registered in database) 



BLAST of revealed sequence™ nr database of NCBI 
fhttp://www.ncbi.nlm.nih.gov/BLAST 
20 (it gives idea about the Genus or more precisely, species of the analyzed material by producing the most 

significant alignment of the query sequence with the sequences registered in database) 



Selection of reference animals belonging to the family/Genus/and species revealed by mito and nr BLAST 
25 searches 

Isolation of DNA from the blood of known^eference animals; PCR amplification 
using primers 'mcb398* and *mcb869* ; sequencing of the PCR products in triplicate using the same primers 



Multiple sequence alignments of the revealed sequences of mitochondrial cytochrome b gene of known 
reference animals and the biological material of unknown animal origin using software such as 

Autoassembler 

1 

Identification of sequence from the aligned sequences 
that is homologous (or significantly similar) to the cytochrome b gene sequence of the DNA obtained from 

biological material of unknown animal origin. 



The species of homologous sequence would be the species of the biological material under investigation 
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Examples 

Example 1 

Example for identification of a fragment of cytochrome b gene fulfilling the requirements 
of columns 1, 2 and 3 mentioned under sub-heading Objectives of invention' of heading 
5 4 Brie f summary of invention' 

The cytochrome b molecule has very vastly been used in molecular taxonomic studies. 
Being a slow evolving gene, It has a tremendous information in its nucleotide sequences to 
distinguish the animals to their family, genus and species sources * . A vast database of 
the sequences of cytochrome b gene of different animal species has accumulated in the nr 

10 and mito databases of NCBI. We have explored these qualities of cytochrome b gene to 
establish the identity of confiscated remains of unknown animal origin to its family, genus 
and species sources. For this purpose, we have identified a fragment of cytochrome b gene 
which is highly polymorphic inter-specifically, however, it is monomorphic among the 
individual of same species, therefore it can group the individual of an unknown species 

15 with the known individuals of reference species to which it belongs. In order to amplify 
this fragment from DNA isolated form any unknown origin, it was necessary that it remain 
flanked with the highly conserved sequences amongst a vast range of animal families. To 
identify such a unique fragment within the cytochrome b gene, we aligned the sequences of 
221 distantly related animal species (listed in Table 1) representing various families using 

20 software CLUSTAL X (1.8). These sequences were obtained from public database NCBI 
(http://www.ncbi.nlm.nih.gov) . The aligned data was examined carefully for the conserved 
sites amongst all the species included in in-silico analysis. We identified a fragment (472 
bp) of cytochrome b gene that was fulfilling all the requirements mentioned above and also 
under column 1, 2 and 3 of sub-heading 'Objectives of invention*. 

25 As for the identity of this fragment we would like to mention that it includes the 
nucleotides between 398 to 869 in Antilope cervicapra and Fel'is catus\ however, 399 to 
870 in Homo sapiens sapiens species. Except at few positions marked as star (*) in Table 
' 2, the nucleotide sequences of this fragment are highly variable amongst the animal 
species, giving rise to their unique molecular signature. These molecular signatures are 

30 characteristic of its species and form the basis of revealing the identity of the biological 
material of an unknown animal origin by the procedure invented by us. Considering 
Antilope cervicapra as a representative species, the sequence of this fragment is mentioned 
herewith: 

Mitochondrial cytochrome b gene sequence (398-869 bp) of Antilope cervicapra 
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"taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctagtaga 
atgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgcagccctt 
accatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaaattccattccac 
ccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcaccggacctgcttggag 
5 acccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttcctatttgcatacgcaatcct 
ccgatcaattcctaacaaactaggagg" 
Example 2: 

Example for development of universal primers to amplify the fragment identified 
mentioned under 'Example 1 \ 

10 

A pair of universal primer was designed which has the following features: 

1. It targets the fragment identified (mentioned under 'Example V) to amplify it in 
polymerase chain reaction (PCR). 

2. Its 3' and 5' ends that are highly conserved (marked as star (*) in Table 2), 
15 amongst a vast range of animal species ensuring the amplification of the fragment 

mentioned above in a universal manner. The sequencing of the fragment amplified 
by these primes reveals the molecular signature of the species of analyzed material, 
which on comparison with the sequences of the known reference animals reveals 
the identity of the species of unknown biological material under investigation. 
20 3. The tm (melting temperature) of both primers was almost similar (about 58 degree 

centigrade) ensuring the significant annealing of both the primers to its template, 
therefore significant amplification of targeted region in PCR. 

4. The internal stability and P, S, score of the primers were ensured higher while 
designing it The possibilities of internal loop formation, dimmer fon;:ation etc 

25 were also excluded by selecting its sequence uniquely. This ensured that the primer 

would be a good primer to be used in PCR for amplification of DNA from 
unknown animal origin. 

5. The 3* end of the primers were ensured to have either 'G* or l C to increase the 
probability of strong bonding at its 3'ends, which is necessary for efficient 

30 amplification of DNA template in PCR. It also strengthens the universal nature of 

the primer. 

6. The sequences of the primers were ensured to be unique so that it does not give rise 
to non-specific and spurious products in PCR leading to confusion. It improved the 
efficiency and quality of the technique invented by us. 
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7. These primers were named as *mcb398' and *mcb869' because of its property to 
amplify a region of mitochondrial cytochrome b gene between nucleotides 398 to 
869 of Antilope cervicapra, a representative animal species for this invention. We 
took this animal species as representative species because the idea of developing 

5 such a novel primers came in the mind of inventors while they were working on the 

genome of this animal in Centre for Cellular and Molecular Biology, Hyderabad, 
India. 

8. The sequences of the universal primers invented are as follows: 
Primers name Sequence (5 '-3 ') 

1 0 'mcb398 ' "T ACC ATGAGGAC AAAT ATC ATTCTG" 

'mcb869' "CCTCCTAGTTTGTTAGGGATTGATCG" 
Example 3: 

Example for development of universal PCR conditions to ensure the amplification of a 
template of any unknown origin in PCR, hence strengthening the universal nature of the 
1 5 technique invented by us 

The PCR conditions developed had the following unique features: 

1 These were capable of amplifying the DNA template of any animal origin in an 
universal manner using the universal primers mentioned under 'Example 2\ 
20 2. The conditions were selected to ensure the comparable annealing temperature for 

both the primers i.e. 4 mcb398' and 'mcb869\ 

3. The PCR conditions standardized herewith are universal; therefore, the 
possibility of PCR failure with a template of unknown origin due to non-standard 
conditions is excluded. It ensures the universal nature of our technique to be used in 

25 wildlife forensics. 

4. The universal conditions mentioned above are; 

r 

Amplification reactions should be carried out in 20 jal reaction volume containing 
approximately 20 r\g of template DNA, lOOfirn each of dNTPs, 1.25 pmole of each primer, 
30 l.5mM MgCI 2 , 0.5 unit of Ampli7a</ Gold (Perkin-Elmer-Cetus, USA) DNA polymerase 
and IX PCR buffer (lOmM Tris-HCI, pH 8.3, and 50mM KCI). The amplification profiles 
followed should be: an initial denaturation at 95°C for 10 min, followed by 35 cycles each 
of denaturation at 95°C for 45 s, annealing at 5l°C for I min, and extension at 72°C for 2 
min. The extension step at 35 cycles should be held for 10 min. 
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Example 4: 

Establishing the universal nature of our primer and experimental evidences to demonstrate 
the universal nature of primers: 

The universal nature of the primers 'mcb398' and 4 mcb 869' was ensured by the following 
5 measures: 

(a) Selecting the primers from the aligned cytochrome b gene sequences of 221 animal of 
distantly related species: 

The cytochrome b gene sequences (1140 bp) were aligned using software CLUSTAL X 
(1.8). The region of cytochrome b gene that was most conserved amongst 221 animal 
10 species was selected to design the primers. 

(b) Selecting the 3' and 5* ends of the primers at the highly conserved positions of 
cytochrome b gene: 

The 3* and 5* ends of the primers were ensured to anneal to a highly conserved position 
amongst 221 animal species representing a vast range of animal families. It was done to 
15 ensure an efficient amplification of all the species in PCR. These positions are shown with 
stair (*) mark in Table 2. 

(c ) Ensuring either *G' or 'C at the 3* end of the primers: 

It was ensured the primers to have either 4 G' or 'C at its 3' ends as these are the 
nucleotides that ensure the strong bonding at the 3* ends of the primers due to three 
20 hydrogen bonds while pairing with each other. The strong bonding at 3' ends helps the 
primers to anneal properly with its template resulting in significant amplification in PCR. 

(d) Selecting the sequences of the primers to ensure a higher internal stability, higher P f S 
score, and no primer dimmer and loop formation: 

The sequences of the primers were selected to have a high P, S score for a vast range of 
25 animal species (Shown in Table I). The care was taken to exclude the possibilities of loop 
or primer dimmer Formation that could reduce the efficiency of the primers in PCR. 

(e) Selecting the sequence of the primers with a comparable melting temperature: 

The sequences of the primers were selected to have a comparable melting temperature so 
that these could work together to amplify a DNA template in PCR at a similar annealing 
30 temperature. The melting temperature of both the primers was about 58 degree centigrade 
and the annealing temperature used in PCR is 51 degree centigrade. 

Experimental evidences to demonstrate the universal nature of primers: 
( I ) Evidence from fn-silico analysis : 
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(a) Selecting the primers within the most conserved region of mitochondrial cytochrome fa 
gene 

As mentioned above, the primers were designed to anneal within a highly conserved region 
of mitochondrial cytochrome b gene fragment of 472 bp. Table 2 presents the alignment of 
5 the above fragment of cytochrome b gene of 221 animal species representing a vast range 
of animal families. The conserved positions of nucleotide sequences are shown with star 
(*) marie in Table 2 

Table 2 also demonstrates that the 3 ' ends of the primers are highly conserved amongst all 
the animal species analyzed in-silico. In the aligned sequences, the conserved nucleotides 

10 are marked with symbol (*). Also, the 5' end of the primers were selected within the 
conserved region of cytochrome b gene to improve the probability and stability of match of 
the primers to their target sequences (i.e. the above mentioned 472 bp fragment of 
cytochrome b gene). The primers were thoroughly checked for internal stabilities, loop or 
dimmer formation using different software viz., 'Amplify (L2)\ 'Primer3' 

1 5 (http://www. genome. wi.mit.edu/cgi-bin/Drimer/primer3.cgi Y as well as manually. 

(b) P, S, score analysis: 

We assigned the P,S score (P-Probability of match, S=Stability of match) to the primers 
for each template using the software Amplify (7.2). The higher scores of P and S ensure a 
good amplification if all other conditions standard (which are mentioned under 'Example 

20 3') are optimum. The Highest score for 'mcb398* was 98,63 (i.e. the situation where the 
primer has perfect match with template); however, the highest P, S for 'mcb869' was 
recorded as 98, 68 for a complete match between the primer and template. The lowest P,S 
score observed for *mcb398' was 81,50 for species Talpa europaea whereas *mcb869' had 
a high P, S score for this species (92, 57). The another species which have lowest P, S 

25 score for one of the two primers were Eumeces egregious and Equus ainus. Eumeces 
egregious had P, S score 86, 55 and 73,51 for l ^lcb398 , and *mcb869\ respectively; 
however, the P, S score of Equus ainas was calculated ay 91,61 and 73, 51 for 'mcb398' 
and 'mcb869\ respectively. All other animals had higher P, S scores then the above 
mentioned species. To ensure that these primers would work efficiently with the DNA 

30 template from the animals having the lowest P, S score for one of the primers, we designed 
an another experiment to validate the lower limits t of one of the two primers sufficient for 
efficient amplification in PCR. We designed an another primer pair 
(AFF= ctagtagaatgaatctgaggagg" and AFR= tatgeaaataggaagtatcatte .) that have more 
mis-pairing at their annealing sites (but not at ends), therefore have less internal stability 



WO 02/077278 



18 



PCT/IN01/00055 



and lower P, S scores for its templates (listed in Table 9). The P,S scores of *AFF and 
l AFR' were as calculated as low as 41 and 49 for Platanista gangetica and Stis scrofa 
These species were amplified efficiently using the primers 'AFF' and 4 AFR* (results 
shown in Figure 3) (keeping all other conditions standard i.e. the conditions mentioned in 
5 'Example 3'). The lowest P,S scores (86, 55 and 73,51 for species Eumeces egregious) for 
our primers 'mcb398' and 4 mcb869\ respectively, were higher then the above range of 
combined P, S scores of 4 AFF' and 'AFR' for species Sus scrofa (87, 52 and 87, 41), 
which was efficiently amplified by the primers 'AFF' and 4 AFR\ It gives an indication 
that the primers s mcb 398' and 4 mcb 869' would work with all the species including 
10 Eumeces egregious efficiently to give rise to the expected product in PCR. This 
experiment confirmed that the primers c mcb398' and *mcb 869' are capable of amplifying 
the cytochrome b fragment of most of the animal species in a universal manner. 
© BLAST analysis: 

15 The sequences of primers 4 mcb398' and 'mcb869* were blasted against mito and nr 
databases of NCB[ to see its significant alignments with the sequences registered in 
GenBank. As expected, the most significant alignments of the sequences were found with 
the cytochrome b gene regions (within the 472 bp fragment mentioned in 4 Example V) of 
different animal species. This analysis also showed that the 3* as well as 5' ends of the 

20 primers were highly conserved amongst a vast range of animal species, confirming the 
universal nature of the primers (Tables 10 and 1 1, respectively) 
(2) Evidence from bench work/experiments done in laboratory conditions: 

The DNA from different animals belonging to distantly related species (mentioned in 
25 Table 12) was isolated and subjected to PCR amplification using the primers invented by 
us i.e. the primers i ^3cb398 , and 4 mcb869' The PCR products amplified were resolved in 
agarose gel by electrophoresis and visualized under UV light. The PCR products of 
expected size (472bp) were obtained from all the animals confirming the universal nature 
of our primers. These results are shown in Figure 4. 

30 

Example 5: 

Example to establish the identity of confiscated remains from unknown animal origifi 
using the universal primers % mcb39S' and *mcb869\ 

The step-vise procedure to establish the identity of the biological material from a« 
35 unknown animal source is mentioned below: 
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Biological material of unknown animal origin 

DNA isolation 



PCR amplification of DNA isolated using primers t mcb398* and 'mcb869* 



Sequencing at both the strands in triplicate (using any standard procedure of sequencing 

such as using ABI Prism 3700, PJE-Applied Bio-systems) 



BLAST of revealed sequence in mito database of NCBI 
flitto://www.ncbi.nlm.nih. gov/BLAST 
(it gives idea about the family of the analyzed material by producing the most significant 
alignment of the query sequence with the sequences registered in database) 



BLAST of revealed sequence in nr database of NCBI 
(http://www.ncbi.nlm.nih.gov/BLAST 
(it gives idea about the Genus or more precisely, species of the analyzed material by 
20 producing the most significant alignment of the query sequence with the sequences 

registered in database) 



Selection of reference animals belonging to the family/Genus/and species revealed by mito 

and nr BLAST searches 



Isolation of DNA from the blood of known reference animals; 
PCR amplification using primers *mcb398* and 'mcb869* ; sequencing of the PCR 

products in triplicate using the same primers 



Multiple sequence alignments of the revealed sequences of mitochondrial cytochrome b 
gene of known reference animals and the biological material of unknown animal origin 

using software such as Autoassembler/CLUSTAL X(I S) 
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Identification of sequence from the aligned sequences 
that is homologous (or significantly similar) to the cytochrome b gene sequence of the 

DNA obtained from biological material of 
unknown animal origin. 



The species of homologous sequence would be the species of the biological material under 



Application of the above information for the objectives mentioned in columns 7-13 under 
sub-heading 'Objective of invention' of heading 'Summary of invention* 
IS Example 6: 

The actual execution of the technique invented 

As a first application and to demonstrate the ease and utility of this method, we 
investigated a case of forensic identification submitted at our laboratory to seek scientific 
opinion on animal hunting evidence. In this case, we received the half burned remains of 

20 an unknown animal, confiscated by the crime investigation agencies. The DNA was 
isolated from the above material following standard methods 74 and subjected to PCR 
amplification using the primers mentioned above (viz., 'mcb398* and 'mcb869'). 
Amplification reactions were carried out in 20 jil reaction volume containing 20 tig of 
template DNA, lOOjim each of dNTPs, 1.25 pmole of each primer, 1.5mM MgCl 2 . 0.5 unit 

25 of AmpU7iz<7 Gold (Perkin-Elmer-Cetus, USA) DNA polymerase and IX PCR buffer 
(WmM Tris-HCl pH 8.3, and 50mM KC1). The amplification profiles followed were: an 
initial denaturation at 95°C for 10 min, followed by 35 cycles each of denaturation at 95°C 
' for 45 s, annealing at 51°C for I min, and extension at 72°C for 2 min. The extension step 

* 

at 35 th cycles was held for 10 min. 
30 The PCR products obtained were sequenced in automated work station (ABI Prism 3700, 
PE-Biosystems) on both strands in triplicate and the sequence resolved (328 bp, shown ;n 
Figure la) was blasted against mito databases of NCBl using BLAST program 73 . The most 
significant alignment (bits Value 365, E value e* l<M ) of this sequence was produced with 
the cytochrome b gene sequence of Felis cuius % (Table 3) indicating that sjpecies of 



10 



investigation 



WO 02/077278 PCT/INO 1/00055 

21 



analyzed material belongs to family felidae. Further, the above sequence revealed from the 
confiscated remain was blasted against nr databases of NCBI using BLAST program. The 
most significant alignment (bits Value 603, E value e* 170 ) of this sequence was produced 
with the cytochrome b gene sequence of Panthera pardus (Table 4), indicating the identity 
5 of the analyzed material as that of a Panthera pardus source. Based on this information, 
we selected the reference animals listed in Table 5 representing different species and 
subspecies of felidae. The DNA isolated from reference animals was amplified and 
sequenced on both strands in triplicate using the primer pair mentioned above. Consensus 
sequences obtained were aligned using program CLUSTAL X (1.8) (Table 6). Sequence 

10 comparisons identified 113 variable sites in total amongst all animals analyzed (Table 7). 
Pair-vise comparisons of sequences were performed to find out the variation among 
different animals investigated. All the species investigated were differentiated by a their 
unique nucleotides sequences. The molecular signatures of different reference animals 
were compared with the molecular signature of the confiscated skin 'adil.flesh'. Table 7 

15 demonstrate that the maximum similarity of the adil.flesh with 4 gzir i.e. known Leopard 
(Panthera pardus) species, indicating the identity of the adil.flesh, the confiscated skin, as 
that of a Panthera pardus origin. We also calculated the similarity matrix showing the pair- 
vise similarity amongst the animal species under investigation using PHYLIP software 
This matrix is shown in Table 8. It demonstrates that the animals belonging to different 

20 species had more variation; however, the animals of same species had maximum similarity 
among their cytochrome b sequences. The cytochrome b gene sequence of DNA isolated 
from confiscated material had maximum similarity with the sequences obtained from 
known Leopard source(99.7%, and 98.2 with *gzir and *gz21\ respectively); establishing 
the identity of the source of confiscated material as that of a Normal leopard (Penthera 

25 pardus) species. The step-vise procedure involved in above analysis is illustrated in Figure 
la, 2 band 1c, respectively. 

Thus, the primers invented by us can generate the molecular signature from any biological 
material of unknown animal origin, which actually is the characteristic of its family, genus 
and more precisely, the species. When these signatures are compared in-silico with the 
30 signatures already available in public databases (viz., GenBank, NCBI database etc) using 
BLAST software 73 , it indicates identity of the family, genus or species of the analyzed 
material, which in turn is confirmed practically by comparing with the reference animals of 
the revealed family, genus or species, by including them in the further analysis by the 
primers *mcb398* and 'mcb869\ Application Of the information revealed could be in 
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fulfilling the requirements of objectives mentioned in columns 7-13 under sub-heading 
'Objective of invention' of heading 'Summary of invention' 

The method of the invention can be used to establish the identity of confiscated animal 
parts and products is one of the key requirements of wildlife identification in forensics. It 
5 is needed to establish the crime with the criminal beyond a reasonable doubt to avoid the 
human violation of wildlife resources. Various morphological biochemical and molecular 
approaches have been given for this purpose; however, none of the current methods is 
universally applicable to detect the mutilated animal remains of unknown origin. We have 
identified a fragment on the mitochondrial cytochrome b gene, which has enormous 

10 information to differentiate among various animal species back to the family, genus and 
species sources. We have also found that this fragment is flanked by the highly conserved 
sequences amongst a vast range of animal species. We invented a pair of universal primer 
that can amplify this fragment of DNA isolated from the biological material of an 
unknown animal origin in polymerase chain reaction (PCR) to reveal its identity at species 

15 and sub-species sources. This novel invention has great potential to revolutionize the 
whole scenario of wildlife forensic identification and crime investigation. 
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Table 1. The animal species included in the 



SIN. Code Name 



I 


aep.mel 


Aepyceros melampus 


2 


ore ore 


Qreotragus oreotragus 


3 


add.nas 


Addas nasomaculatus 


4 


ory.{lam 


Oryx damah 


5 


hip.equ 


* 

Hippotragus equinus 


6 


alc.bus 


Alcelaphus buselaphus 


7 


sigJic 


Sigmoceros lichtertsteinii 


3 


bcxhun 


Beatragus humeri 


9 


dam.lun 


Damaliscus lunatus 


10 


con.tau 


Connochaetes taurines 


11 


bis.bon 


Bison bonasus 


12 


bos.gm 


Bos grunniens* 


13 


bos.tra 


Bos tragocamelus* 


14 


buba.bub 


Bubalus bubalis * 


15 


bub.nrin 


Bubalus mindorensis 


16 


trxang 


Trageiaphus angasii 


17 


tra.eur 


Tragelapkus eurycerus 


13 


nemcau 


* 

Nemorkaedus caudatus* 


19 


pscjiay 


Pseudois nayaur 


20 

mm v 




Ammotragus lervia 


21 


cap.fal 


Capra fclcorteri * 


22 

mm +my 


can.ibe 


Copra ibex* 


■J 


HE 111*1 Will 


Hemitravus iemlahicus* 


24 




Runifanra. ovrSTtOtCO 


xo 


rup.rup 


ixUptCSp*** rujJ ** 


xo 


pan.no u 


Psrmt A/i//inr ttfi/fcrxani 
grOJllnOsOps «(/t*j{j*/«i 


i7 


oua.tax.cax 


OttOOrCOS UUuC(/t(/> HrtiW(/»U' 


Zo 


ovi.arnm 


t/Vu QTHmOfl 




ovi.vig 


^^\m *m mm jaag jit ^ 

L/Vtf vtgTtei 


30 


* 

cap.cn 


Cape onus crtspus 


31 


• 

ovi.mos 


Qvibos moschatus 


32 


orc.ame 


Oreamnos americartus 


33 


ccp.dor 


Cephahphus dorsalis 


34 


ccp.max 


Ccphalophus maxwettii 


35 


alc.alc 


Alecs a(ces 


36 


hydtne 


Hydropotes inermis 


37 


mun.mun 


Muntiacus muntjak* 


38 


cer.ele.kan 


Cervus efaphus kansuensis * 


39 


cer.e(e.*an 


'Cervuj ctapkus xanthopygus * 


40 


cer.ele.can 


Cervus elaphus canadensis m 


41 


cer.nip.ee 


Cervus nippon cent rafts 


42 


ccr.nip.yc 


Cervus nippon yesocnstS 


43 


ccr.nip.kc 


Cervus nippon keramae 



for in-sMco analysis 



NCB1 accession * 'P.S/F 'P.S/R 





97, 60 


94. 62 




83. 52 


94, 62 


AF0347" > 2 : 


97 60 


95, 66 


AJ«Z0oJ 


90 58 


95, 66 




98 63 


85, 55 

• 


AJiZZOO i 


97 60 


98.68 


Ar 0i4yo/ 


97 60 


93. 68 


AF0349OO 


97 60 


94 62 


.AF0I6635 


07 60 


77 55 


AF0 16633 




93 62 


Y15005 


on $R 


87 63 


AF091631 


OA 

7V, JO 


94 6*> 


AJ222679 1 


yU, jo 




D34637 7 


97, 00 


01 n^l 


D82395* 


97, 00 


a /, 


AF091633 4 


A 1 ^ £.f\ 

97, 60 


O /, OJ 


AF036276' 


90, 58 


yl, 04 


UI7861' 


95,61 


93, 59 


AF034732- 


89, 55 


89, 59 


AF034731 1 


— . m* mm 

94, 58 


97, 63 


D84202 10 


98, 63 


95, 66 


AF034735 2 


98,63 


89, 58 


AF034733" 


95,61 


90, 61 


AF034726 : 


95,61 


89, 59 


AF034725 5 


95,61 


94,64 


AF034724 1 


98,63 


95. 66 


U17363 9 


90, 53 


95, 66 


Af034727 : 


98,63 


97. 64 


AF034729 2 


98, 63 


97, 64 


AJ304502 11 


98, 63 


94. 63 


U I 7362* 


98.63 


92.61 


AF190632 i: 


93. 63 


94, 62 


AF09I634* 


97,58 


90.61 


AF096629 11 


97. 60 


83. 53 


AJ000026' 4 


95.61 


93. 59 


AJ000023' 4 


97, 60 


90. 63 


AF0427l3 ,f 


90. 53 


93.64 


AB02I093'* 


98. 63 


32. 59 


AB02I097 1 * 


93. 63 


82. 59 


AB021096 16 


93. 63 


90.61 


AS021094'* 


93.63 


90. 61 


AB0:i095'* 


98.63 


90.61 


A002I09I'* 


93.63 


90, 61 
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44 


• 

cer.nip.pu 


Cervus mppon puicnetlus 


45 


cer.nip.ni 


Cervus mppon mppon 


46 


cerclage 


,-m ft * ' — 

Cervus elophus scoticus 


47 


cer.dam 


Cervus dama 


43 


ran. tar 


Rangxfer tarandus 


49 


mos.fus 


Moschus fuscus m 


50 


m os. leu 


Moschus teucogaster* 


51 


mos.chr 


Moschus chrysogester* 


52 


mos.ber 


Moschus berezovskii* 


53 


mos.mos 


Moschus moschtferus* 


54 


kob.ell 


Kobus ellipsiprymnus 


55 kob.meg 


Kobus megaceros 


56 


rcd.aru 


Rcdunca arundinum 


57 


redful 


Redunca fulvorufula 


58 


neo.mos 


tfeo tragus moschatus 


59 


pel.cap 


Pelea capreolus 


60 


ant-cer 


Antilope cervicapra # 


61 


sai.tat 


Saiga tatarica 


62 


gardam 


Cazella dama 


63 


our.our 


Qurebia ourebi 


64 


gargaz 


Cazela gazella* 


65 rap.mel 


Raphicerus melcnotis 


66 


mad.br 


Madoqua kirkxi 


67 


axiLaxne 


Antilocapra americana 


68 


trajav 


Tragulus javanicus * 


69 


trajtap 


Tragulus napu * 


70 


baLacu 


Balaenoptera acutorostrata 


71 


bal.bon 


Balaenoptera bonaer&isis 


72 


bal.bor 


Balaenoptera borealis * 


73 


bal.edi 


Balaenoptera edeni 


74 


esc.rob 


Eschrichtius robustus* 


75 


baLmus 


Balaenoptera musculus * 


76 


mcg.nov 


Megaptera novaeangliae m 


77 


bal.phy 


Balaenoptera physalus m 


. 78 


cap. mar 


Caperea marginata 


79 


cep.com 


Cephalorhynchus commersonii 


80 


ccp.eut 


Cephalorhynchus eutropia * 


81 


lag.obt 


Lagenorhynchus obliquidens 


82 


cep,hea 


Cephalorhynchus heavisidii 


83 


cep.hec 


cephalorhynchus hectori * 


84 


lag.aus 


ijagenornyncnui am** on* 


85 


lag.cru 


Lagenorhynchus cruciger 


86 


lag.obs 


Lagenorhynchus obscums 


87 


lis.bor 


Lissodclphis borealis 


83 


lis. per 


Lissodclphis peronii 


89 


glo.mac 


Clobicephala macnyrhynchttS 


90 


glo.mcl 


Globiccphala mctas 


91 


fcr.att 


Fcrcso attemtata* 





98. 63 


90,61 


A OA*> f rtOl 


93 63 


90.61 


AcUZ 11/77 


93 63 


90.61 


AJGOQQZZ 


98 63 


88 53 


AJ000029 




89 57 


AF026333 


on so 




AF0268S9 




7U, 0 t 


AF026887 






AF 026886' 




OA £ 1 


AF0268S3 17 


aa ce\ 

90, 59 


yZ, ol 


AF022059* 


91, 01 


7>, OO 


AJ222686' 


91, 61 


83, 56 


AF096623 11 


91, 61 


94, 62 


• 

AF0362S4 1 


89,5* 


94, 62 


AJ222683' 


89, 57 


94, 62 


* 

AF022055 5 


91,61 


90,6! 


AF02205S J 


82, 56 


93, 64 


AF064487 1 * 


91,61 


92, 61 


AF025954 3 


91. 61 


92,61 


AF036288 1 


82, 56 


82, 59 


AJ222682 1 


91,61 


89, 57 


AF022053 3 


81,54 


80,50 


AF022070 3 


90, 58 


97, 6d 


AF091629* 


98, 63 


98,68 


D32I39 1 * 


86. 57 


86, 59 


X56288 20 


81.52 


93. 53 


X75753-* 


89. 56 


97,61 


X75581 11 


89, 56 


93,59 


X75582 ZI 


89, 56 


93,59 


X75583 :| 


89. 56 


83,54 


X75535" 


97.61 


86. 57 


NC.0Ol60t" 


97, 57 


93, 59 


X75584 21 


97,61 


94, 63 


NC_00t32l :3 


97, 57 


94, 63 


X75586 21 


93. 55 


91,53 


AF0S4073 : * 


85.51 


33. 55 


AF0840H 24 


85,51 


92. 59 


AF034067 2 * 


94. 59 


92. 59 


AF084070 N 


39. 56 


97. 63 


AF08^07l :< 


89. 56 


92. 59 


AF0S-*069 : * 


86. 5-» 


92. 59 


AF08-S068 : * 


86. 5a 


92. 59 


AFQ$4Q66 Z * 


86. 54 


92, 59 


AF0S4Q64 : * 


85. 51 


92. 59 


AF054065 : * 


86.54 


92. 59 


AF0S-*055 :4 


94. 59 


33. 55 


AF084056 : * 


94. 59 


S3. 55 


AF08J052 :4 


94. 59 


92. 59 
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92 pcp.cic 


Pcponoccphata electro 


93 gra.gri 


Grampus griscus 


94 psccra 


Pscudorca crasstdens* 


9S lag.aoi 


Lagenorhynchus acutus 


96 orci.brc 


Orcinus orca 


97 orca.bre 


Orcaella brcvirostris 


93 dci.cap 


Delphinus capensis 


99 dcl.cro 


Delphinus tropicalis 


100 del.dct 


Delphinus dotphis 


101 sten.cly 


Stenella clymene 


102 stcn.coe 


Stenella coeruteoclba 


103 tur.adu 


Tursiops aduncus 


104 sten.fro 


Stenella frontalis 


105 saus.chi 


Sousa chinensis 


106 sten.lon 


Stenella longirostris 


107 turs.tni 


Tursiops truncatus 


103 lage.alb 


Lagenorhynchus alborostris 


109 stcn-brc 


Steno bredanensis 


110 soca.flu 


Sotalia fluviatilis 


111 deUeu 


Delphinapterus teucas 


112 mono.mon 


Monodon monoceros 


113 plat. eon 


Platanista gangetica 9 


114 otat-TTun 


Platanista minor 9 


115 kozi.bre 


Kogia breviceps 


116 kofri-sint 


Kozia simus 


117 ohvs.cat 


Physeter catodon 


11S lis o. vex 


Lipotes vexillifer* 


119 ohocsin 


phocoena sinus 




Berardius bairdii 


& ~ 1 £ipit.w4i 


Ziokius cavirosiris 




* 

Mesonlodon europaeus 


TuC50.wiU 


lifotanlodon bidens 




Mesoplodon densirostris 




ffvaeraadon atnpullatus 9 


L-o mcsu.pcr 


Mfmnlndort oeruvianus 


127 ponLDta 




I -a n i pp. amp 


f/iMM/iM/i//)muf antohihiuS 


\Z9 ncx.UO 




uu mm. son 


A/i(nvCC>vJ jwmmu»w*J 


131 ccra 


y^eratQiixertum simum 


132 die. sum 


Dicerorhinus sumatrensis 


133 cquu 


Equus asinus 


13 J baby.bab 


Babyrousa babyrussa 


13 S phacafr 


Phacochocms e/ricanus 


136 sus.scr.cw 


Sus scrofa haplatypc EM'BS * 


137 sus.bar 


5«J barbatus 


138 lama.gla 


Lame glama 


13V lamxgua 


lama guanicae 



AFOS4053 : * 


94, 


59 


83, 55 


AF0K40S9 : * 


97, 


61 


89, 59 




94. 


59 


92, 59 


ArUo**w ' J 


93, 


63 


89. 59 




86, 


57 


82, 52 


ArUo**uoj 


36, 


57 


91.54 


Ar Oo-*U3 / 


96 


54 


97, 63 


ArQ84Qoo 


97 


57 


97. 63 


AF084055 


97 


57 


97 63 


AF034033 


97 


57 


97 63 


AF084082 


97 


57 


97 66 


AF084092 


07 


57 


97 63 


AF084090 


07 


57 


97 63 


AF0840SO 


0*7 


S7 




AF084103 : * 


<S7 


/CI 


97 rftt 


AF084095 :4 


07 


S7 


9fi 59 


AF084074-* 




O l 


97 


AF08407V- 4 


07 


0 1 


94 £4. 

7*», 0*» 


AF3 04067^ 


07 

"'t 


£1 
01 


97 £5 


U72037-* 


97, 


01 




U72038-* 


97, 


01 


7>, 00 


AF304070" 5 


97, 


61 


oo, 


X92543 17 


97, 


61 


OO, 37 


U72040 :s 


97, 


59 


OA 

90, Oo 


AF304072 :1 


96, 


55 


92, oj 


AF3 04073^ 


97, 


57 


80, 53 


AP30407l :a 


89, 


56 


83, 53 


AF08405t : * 


87, 


49 


92, 62 


X9254l :T 


96. 


55 


Aft ft 

90, 59 


X92540 r 


97. 


61 


. 89,5/ 


X92537 17 


97, 


57 


90, 61 


X9253S 17 


97, 


61 


92,61 


X92536 :T 


91. 


61 


94,63 


X92539 :7 


97. 


61 


90.65 


AF304074 n 


97. 


61 


86. 53 


AF304069 :S 


92, 


59 


83.55 




92. 


53 


95. 66 


Y08S14 : * 


98. 


63 


. 97, 66 


AJ245725 10 


90. 


59 


37,61 


NC.0OI30S ,: 


90. 


59 


90.63 


AJ245:23 ,0 ( 


90. 


59 


36.57 


NC.OOI'SS 1 ' 


91. 


61 


73.51 


ZS0I06" 


39. 


56 


1 35.56 


Z50090 ,J 


90. 


59 


87. 54 


AF1365J9' 4 


97. 


57 


33.5^ 


Z50107" 


97. 


57 


35. 55 


U064:9 M 


89. 


55 


35,53 


Y088I2 ; * 


33. 


54 


36. 57 
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140 vie. vie 


Vicugna vtcugna 


141 cam.bac 




142 arc.for 


Arctoccpnaius jOrjlLn 


143 arc. g 12 


Arctocepnalus gazclia 


144 cum.jub 


Eumctopics jubatus 


145 zal.cal 


Zalophus cahforntanus 


146 odo.ros 


Odobenus rosmarus 


147 pho.vit 


Pkoca vitulina 


143 pho.fascia 


Phoca fcscicta 


149 pho.gro 


Pkoca groenlandica 


150 cys.cri 


Cystophora crisiata 


151 hy<L!cp 


Hydrurga leptanyx 


152 lep.wed 


Leptonychotes weddelli 


153 mir.leo 


Mirounga ieonina 


154 cri.bar 


Erignathus barbatus 


155 mon^ch 


Monachus schauinslandi 


156 hela.mal 


Helarcxos maiayanus* 


157 sel.thi 


Selenarctos thibetanus* 


.158 ail.ful 


Ailurus fidgen's 


159 fel 


Felis cams 


160 can 


Canis familiaris 


161 tal 


Talpa europaea 


162 gla.sab 


Glaucomys sabrinus 


163 gta-vot 


Glaucomys volans 


164 hyl.pha 
* • 


Hylopetes phayrei* 


165 pecset 


Petinomys setosus * 


166 bel.pca 


Belomys pearsonii* 


167 pte.mom 


Pteromys momonga m 


163 galxdemi 


Galagoides demidoj] 


169 pcro.pot 


Perodicticus potto 

m 


170 zala.mat 


Calago matschiei 


171 eata.moh 


Galazo maholi 




Oto lemur gamettii 


173 lor. tar 


Loris tardigradus* 




Nvcticebus coucang* 


1/3 mus 


At/ur musculuS 


I 76 tfOTT 


Gorilla gorilla 


l#f nuiuu 


Hnma tautens sapiens 


173 dug. dug 


Dugong augong 


179 etc max 


EUpUas maxim us m 


130 afr.con 


Afropavo congcnsis 


131 pavo.mut 


Pavo muticus * 


132 tra.bly 


Tragopan fr/w/ni" 


133 tra.sat 


Tfagopan satyra * 


134 tra.cob 


Trugapan caboii 


135 tra.tcm 


Tragopart (crnmincktt • 


136 arg.arg 


Argusiamis un;»J 


137 cat.wal 


Cut reus wafltcht * 



U06430" 


89.55 


85,53 


U06427 iS 


94.53 


86. 53 


XS2293* 


97,60 


87, 64 


XS2292* 


94. 53 


87. 64 


X32311 16 


97. 57 


86. 57 


XS2310 36 


39. 55 


86. 57 


XS2299 36 


91.61 


31.52 


X32306 14 


90. 53 


87. 64 


XS2302 36 


93.63 


95, 66 


X82303 34 


92. 59 


90,61 




89, 56 


87, 64 




89. 55 


82, 54 


y7"»0Q5 17 


98.63 


91.66 




89.55 


82. 59 




89.56 


87, 63 


A. » i-U/ 


91,61 


87, 60 




84,54 


90,63 


a nrnno ! a 39 


89, 57 


87, 64 




93.55 


87,64 


XT/"* Art?7fin 41 


85, 56 


90, 63 




98, 58 


84, 54 




8i 50 


92, 57 


AfOlI/Jo • 


90 59 


82. 54 


03 02 6 1 


90 59 


87, 60 


AB030259 


91 61 


81,50 


AB030260 


Ql 61 


8L 50 


AB030262 


91 61 


87, 64 


AB030263 


Q7 61 


90 63 


Af27l4tt 4 * 


y /, jo 


87. 64 


AF271413 4 * 


07 ACS 


87 63 


Af27U09^ 


Q7 #ifl 


90 61 


AP271410^ 


Q7 <7 


95 66 


AF271412 4 * 


92, 53 


jt7 fin 


U53531* 7 


9 '.60 


01 ^0 


U535SO JT 


97, 00 


7J, 


NC J)0 1 569 4 * 


97, 60 


5o. 37 


NC^OO 16*15 


89. 57 


on n o 
SO. Do 


NC^OOISO" 10 


96. 55 


54, 64 


U07564 5 ' 


97. 60 


an cn 


AB002412 1: 


97.60 


/a. 3 / 


AF01376O" 


97. 5S 


87,63 


AF013763" 


97. 57 


87.63 


AF200T22 14 


39. 55 


35. 57 


AF229S37 1 * 


39.55 


86.61 


af:oo7zj" 


39.55 


86.61 


afo:3s02 ,! 


39. S5 


31. 56 


AF0I376I 11 


39.55 


S7.63 


AF0:3792 n 


33.54 


85. 57 
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133 cro.cro 

189 sym.rcc 

190 bam-tho 

191 frxfh 

192 ith.cni 

193 antpar 

194 antvir 

195 gru.ant.an 

196 gru.ant.gi 

197 gru.any.sh 

198 gru.Ieu 

199 gru.can.pr 

200 gru.can.ro 

201 gru.can.ta 

202 gru.can.ca 

203 gru.ame 

204 gru-gru 

205 gnunon 

206 grujjig 

207 gra.jap 
203 cic.boy 

209 rhcame 

210 antalb 

211 fel.fam 

212 fal.ver 

213 fal.par 

214 fal^pa 

215 aytame 

216 smt^ha 

217 vid.cha 

218 chry.pic 

219 cmy.orb.ku 

220 che.mud 

221 eum.egr 



Crossoptilon crossoptilon* 
Syrmaticus reeveri * 
Bambusicola thoradca • 
Francolinus francolinus 
(thaginis cruentus* 
Anthropoids paradisca 
Anthropoides virgo 
Cms amigone antigone 
Cms antigone gillce 
Cms antigone sharpei 
Cms teucogeranus* 
Cms canadensis pratensis 
Cms canadensis rowan i 
Cms canadensis tabida 
Cms canadensis canadensis 
Cms americana 
Cms grus 
Cms monacha * 
Cms nigricollis 9 
Cms japonensis 
Ciconia boyciana* 
Rhea americana 
Anthracoceros albirostris* 
Falco femoralis 
Falco verpertinus 
Falco per egrinus* 
Falco sparverius . 
Aythya americana 
Smithornis sharpei 
Vidua chalybeata 

* 

Chrysemys pic:a 
Emys orbicularis 
Chela nia mydas * 
Eumeces egregius 



AF02S794" 


89, 


55 


85, 


57 


AF0**SS01 5> 


89. 


55 


85. 


57 


AFfP8790 n 


80, 


43 


94. 


64 


Arvl J 'w» 


97. 


58 


86. 


61 


AFD^IIQI 55 

AfwOO 1 7 J 


93. 


63 


35. 


57 


i m«7 w 


85. 


56 


32, 


53 




84. 


54 


82, 


52 


U I IU0U 


90 


53 


87, 


63 


t ft 1 f\£.A^ 

Ul 1004 


90 


53 


87, 


63 


UlIOol 


90 


53 


87. 


63 


U27549 


00 


S3 


87 


63 


U275j3 


07 

7 * * 


uv 


87 


63 


U275j2 


07 


\JVJ 


87 

o • , 


63 


U275M 


09 


O J 


87 


63 


U275M 


07 


o t 


87 


63 


U2755D 


on 


iu 


87 


63 


U27546 






87 


63 


U2754S 5 * 


OA 




87 


63 


U27547* 




JO 


87 


63 


U27550* 


o t 
81, 


5** 


R7 


65 


NCJ02196 5 ' 


"4, 


Jo 


70 

* * * 


60 


AF090339 59 


93, 


OJ 


70 




U89190 40 


97, 


61 


00, 




U833I0 6 ' 


a** 

9tp 


61 


00, 




1)8331 1 41 


97, 


61 


9< 
3j. 


J / 


> * 

US3307*' 


97, 


61 




J J. 


U83306*' 


92. 


59 


oU, 


CI 

J I 


NCO0OS77 6 - 


93, 


63 


94, 




NC J300S79 5 ' 


97. 


53 


90, 


61 


NCJ00SS0 1 ' 


97, 


60 


87, 


64 


NC 002073 43 


89, 


56 


86, 


57 


AJ 13U25** 


90. 


59 


94, 


63 


AB0I2104* 5 


90, 


53 


94, 


63 


AB016606* 5 


86. 


55 


73. 


51 
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Table 2. Multiple sequence alignment of <<: bp fregmer.c at micochcr.dr ;ai 
cytochrome b gene cf 221 animal species 



PRIMER 1 


mcb393* 


aeo - L 




o * — • » — 




a^d nas 




i-* / dam 




»* - - 1 • — i 




air- * C 




5 »g * ^ *• 




Zed • t*u** 




dam . -u.i 




C. w k» « ^- « 




a mm . I e r 




pse . na/ 




ca" . ibe 




hem. j en 




cap. -al 




* - t : " 








nsm. cau 




bud. tax. 


ca:c 


pan. ice 




cvi . an*.:?. 




ovi .vie 




cap . cri 




cvi . mos 




ere . aT.a 




cep .dor 




cap .max 




bis. ben 








bes . era 




bub . mir. 




V«. • • -j 




era . anc 




era . sur 




krb.ell 




fccb . meg 




red . aru 




*" •* c f U 1 




n-jo . mo 3 




p*l .cap 




ga 3 . dam 




cur . our 




a.-.: cer 




sa i -a - 




rr.a i . <:r 




r a c . me L 




ga=.=.i = 




ar.: . am- 




W * ■ ♦ ^ »i 
t > ' 4* — • » - 
* 




mur. . fflu.~. 









T AC CATC ACC AC AAAT A T C A * . w . G 



• • • • 



TTCCCTCACCACAAATATCATTTTCACCCCCTACAu . 
TGCCATCACCACAAATATCATTCTGAGGACCAACAG^AT 
TACCATCACCACAA^TATCATTTTCAGCCCCAACAC * u AT 
TACCATCACCACAAACATCATTCTGAGCACCAACAGTCA7 
TGCCATGACCACAAATATCACTCTGAGCCGCAACAGT^T 
TGCCATGAGGACAAATATCATTCTGACGCGCAACAGTCAC 
TGCCATGACCACAAATATCA7TCTGACGAGCAACAGTCA7 
TGCCATGAGGACAAATATCATTCTGAGCAGCAACAGT^T 
TACCATGAGCACAAATATCCTTTTGAGGAGCAACAGTCA7 
TGCCATGAGGACACATATCATTCTGAGGGGCAACAGTCAT 
TGCCATGAGGACAAATACCATT7TGAGGGGCAACACTCAT 
TACCATGAGGACAAATATCATTCTGAGGGGCAACAGTCAT 

T AC CATGAGG AC AC AC AT CATT C T G AGGGG CAACAGT C AT 
TACCATGAC<JACAAATATCACTCTGAGGGGCAACAGTCAT 

X AC CATGAGG ACAG AC AT CATTCTG AGG AGCAACAG - ,AT 
TACCATGAGGACAGATATCATTCTGGGGAGCAACAGTTAT 

TACCATGAGGACAGATATCATT CTGAGGGGCAACnG - * AT 
TACCATGAGGACAAATATCATTTTGAGGAGCAACAGTCAT 

TACGATG AGGACAAATAT CATT CT G AGGAGCAACAGC AAT 
TACCATGAGGACAAATATCATTCTGAGGAGCA-ACAGTTAT 

^ ACCATGAGGAC^.TATCATT CTG AGG AGC-AC AG - ^ AT 
' TACCATGAGGACArtATATCATTCTGAGGGGCTACAGTCAT 
TACCATGAGGACAAATATCATTCTGAGGAGCTACAGTCAT 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCAT 
TCCCATGAGGGCAAATATCATTCTGAGGAGCCACAGTCAT 
TCC CATGAGG ACAAAT AT CATTCTGAGG AGCCACAGTCAT 
TACGATGAGGACAAATATCAi i «. l GAGGAGCAACAGTCAT 
T AC CATGAGG ACAAAT AT CATTTTG AGGGG CAAC AG T CAT 
7ACCATGAGGACAAATATCATTTTGAGGAGCAACAGT7AT 
TGCCATGAGGAC.AAATATCATTCTGAGGAGC.AACAGTCAT 

TGCCATGAGG ACAAAT ATCATT^ . G AGGGGCAACAGTCAT 
TGCCATGAGGACAAATATCA TTCT GAGGAGC.AACGGTCAT 
TACGATGAGGACAAATATGATTTTGAGGAGCAACAG7CAT 

T AC CATG AG G ACAAAT ATCCTTCTG AGG AC C AAC AGTCAT 
T ACCATG AGG AC.^AAT AT CCTTCTGAGG AGCCACAGTCAT 
TACCATGAGGAC.AAATATCTTTCTGAGGAGCAACAGTTAT 
TCCCATCCCCACAAATATCCTTCTCACCAGCAACAG77AT 
TGCCATGGGGAC.AAATATCCTTCTGACGAGC.AACAGTTAT 
TACCATCACGACAAATATCCTTCTGAGGACCAACAGTCAT 
TAC CATG AGGACAAATAT^ i . . TTG AGGGG CAAC AG . .AT 



"T ACAAAT CTCCTCT TAG CAA 
TACTAATCTCCTCTCAGCAA 
■CACCAACCTTCTCTC^GCAA 
'CACTAACC77C7CTCACCAA 
•CACCAACCTCCTCTCAGCAa 
CACC3ATCTCCTCTCaGCAA 

cagc^atctcctcrcaccaa 
•cac caac ctc ctct cac ca^ 
gac:aacctcctct:cagc=a 

CACCAACCTCCTCTCAGCAA 
'CACCAACCTTCTCTCAGCAA 
1 CACCAACCTTCTCTCAGCAA 
CACTAACCTTCTCTCAGCAA 
CACCAACCTTCTCTCAGCAA 
CACC^ATCTCCTCTCAGCAA 
TACC^ATCTCCTCTCAGCAA 
TACCAACCTCCTCTCACCGA 
TAC CAATCTTCTCTCAGCAA 
TACCAACCTCCTCTCAGC^A 
TACCAACCTCCTTTCAGCAA 
TAC CAAC CT CCTTT CAGCAA 
TACCAACCTCCTTTCAGCAA 
TACTAACCTCCTCTCAGCA 



CACTAACCTCCTCTCAGCAA 
VACC^ATCTCCTTTCAGCAA 
TACCAACCTCCTCTCAGCAA 
TACCAACCTCCTCTCAGCAA 
TACCAACCTCCTATCAGCAA 
TACC2ACCTCCTATCAGCAA 
"TACCAATCTATTATCAGCAA 
CACCAACCTTCTCTCAGCAA 
CACCAACCTTCTCTCAGCAA 
CACAAACCTCCTATCACC^A 
CACAAACCTTCTATCAGCAA 
CACCAATCTCCTTTCAGCAA 
CACTAATCTCCTTTCAGCAA 
CACTAATCTTCTCTCAGCAA 
CACTAACCTTCTCTCAGCAA 
CACCAATCTACTATCAGCAA 
CACCAACCTTCTCTCAGCAA 
CACTAACCTCCTCTCAGCAA 



tr. 



TACCATGAGGACAAATATCCTTTTGAGGAGCAACAGTCA^. 
7ACCATCACCACAAATATCTTT7TCACCACCAACACCCAT 
TACCAT3ACGACAAATATTTTTCTGAGGAGC.AACAGTCAT 

TGCTATGAGGACAAATATCCTTCTGAGGACCAACAG . .AT 
7ACCATCCCGACAAATATCCTTTTCACGACCAACACTCAT 
TACvTATGAGGAC.*aAATATCTTT"TGACGACT.-A ZAGTTAT 
TACCATGACCACAAATATCATTTTTACGGG'TAA TA 3TTAT 
TTCCATGACGATAAiXTATTATTTTTAGGACTAA TCGTTAT 
T ACT ATG AGG AC A/» AT ATTATTTTG AGG AGG AAC AGTCAT 
TACCATGACGA'TAGATATTA 7TTTGAGGGG TAA TAGTTAT 
TACTATGACGACAAATArTATTTTGAGGAOTAATAGTTA': 



TACCAACCTCCTCTCAGCAA 
CACCAATCTCCTTTCAGCAA 
TACCAATTTCCTTTCAGCAA 
CACTAACCTCCTCTCAGCAA 

~AA— TCCTCTCACCAA 

TACGAACTTCCTCTCAGCAA 
7ATTAACCTACTCTCAGCAA 
TACTAATCTCCTCTCAGCAA 
"A TTAACCTCCTTTCAGCAA 
TA ZTAACTTCCTTTTACCAA 
ATTAA "TTTTTCTCAGCAA 
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TACCA7CACCACAAATATCAT7C7GAGCACCAACGC7CAT7ACCAACC7TC7C7CAGCAA 
TACCATCACGACAAATATCA— CTGAGCACCAACACTCATTACCAACCTTCTCTCACCAA 
rACCATCACCACAAATATCATTCTGACGACCAACAGTCATTACCAACCTCCTCTCACCAA 
TACCATGAGGACAAATA7CATTCTGAGGAGCAACAGTCA— ACCAACCTCCTCTCAGCAA 
TACCATGAGGACAAATATGATTCTGAGGAGCAACACTCATTACCAACCTTCTCTCAGCAA 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATTACCAACCTTCTCTCAGCAA 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCArTACCAACCTCCTCTCAGCAA 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTTCTCTCAGCAA 6 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACACTTATTACCAATCTTCTCTCAGC^ 6 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTTATCACAAACCTCCrCTC^ 
TACCTTGAGGACAAATATCTTTCTGAGGAGCGACAGTTATTACCAATCTTCTCTCAGCAA 
TACCTTGAGGACAAArATCTrTCTGAGGAGCAACAGTTATTACCAATCTTCTCT 
TACCITGAGGACAAA7A7CTTTC7GAGGAGCAACAG7TAT7ACCAA7C7T 
TACCT7GAGGACAAATA7CT7TCTGAGGAGCAACAG7TA77ACGAA7CTTC7C7 
TACCTTGAGGACAAATATCTTTCTGAGGAGCAACAGTCATCACTAACCT^ 6 0 

TACCCTGAGGACAGATATCTTTCTGAGGAGCCACAGTCATCACCAACCTCTTATCAGCTA 6 0 

TACCCIGAGGGCAAA7ATCr7777GAGGAGC7ACAGTCATCACTAACCTI CTT TCAGCAA 60 
TACCCTGAGGACAAATATCATTTTGAGGTGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAAATATCATTTTGAGGCGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 

TACCCTGAGGACAAATATCATTTTGAGGCGCAACCGTCATCACCAACCTC^ 6 0 

TACCCTGAGGACAAATATCATTTTGAGGCGCAACCGTC^TCACCAACCTCTTATCAGCAA 6 0 
TACCCTGAGGACAAATATCATTCTGAGGCGCAACCGTTATCACCAACCTCCTATCAGCA^ 6 0 
7GCCCTGAGGACAAA7ATCAT7C7GAGGCGCAACCGTCA7CACCAACCTCCTA7CAGCAA 6 0 
TACCCTGAGGACAAA7ATCAT7C7GAGGCGCAACCG7CA7CACCAACCTTCTATCAGCAA 6 0 
TGCCCTGAGGACAAA7ATCAT7C7GAGGCGCAACTGTAA7CACTAACCTCCTA7CAGCAA 6 0 
TGCCCTGAGGACAGATATCATTCTGAGGCGCAACCGTCATCACCAACCTCCTATCAGCAA 6 0 
TACCCTGGGGACAGATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA 60 

TACCCTGGGGACAGATATCAT7TTGAGGTGCAACACTCATCACCAAC 60 
7ACCCTGAGGACAGA7ATCA77CTGAGG7GCAACAGTCA7CACCAACCTCCTATCAGCAA 6 0 

TACC CTGAGGACAAATAT CA7777GAGGCGCAACAG7CA7CAC CAACCTCCTA7CAGCAA 60 
TACCCTGAGGACAAATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA 6 0 
7ACCC7GAGGACAGA7ATCA77TTGAGG7GCAACAGTCA7CACCAACCTCCTATCAGCAA 6 0 
TACCCTGAGGACAGATATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA 60 
TACCCTGAGGACAGA7ATCATTTTGAGGTGCAACAGTCATCACCAACCTCCTATCAGCAA 6 0 
7ACCC7GAGGGCAGA7A7CAT7TTGAGG7GCAACCG7CA7CACCAACCTCCTA7CAGCAA 6 0 
7ACCC7GAGGACAGA7A7CA7T7TGAGG7GCAACCG7CA7CACCAACCTCC7A7CAGCAA 6 0 
7ACCC7GAGGACAGA7A7CA77C7GAGGCGCAACCG7CATCACCAA7CTCC7ATCAGCAA 6 0 

7ACCCTGAGGACAGA7ATCAT7C7GAGGCGCAACCCTCA7CACC^ 6 0 

7ACCC7GAGGACAGA7A7CA7TCTGAGGCGCAACCGTCA7CACCAA7CTCC7A7CAGCAA 6 0 
7ACCC7GAGGACAGA7A7CA77C7GAGGCGCAACCG7CA7CACCAA7C7CC7A7CAGCAA 6 0 
7ACCCTGAGGACAAATA7CATTCTGAGGCGCAACC37CATCACCAAT 6 0 

7ACCC7GAGGACAGA7A7CA77CTGAGGCGCAACCG7CA7CACCAA7C77C7A7CAGCAA 6 0 
7ACCA7GAGGACAAA7A7CA77C7GAGGCGCAACCG77A7CACCAA7C7CC7A7CAGCAA 6 0 
7ACCCTGAGGACAGA7A7CT77C7GAGGCGCAACCGTCAT7AC7AA7C7CC7A7CAGCAA 6 0 
7ACCC7GAGGACAGA7ATCC77CTGAGG7GCAACCG7CA7CACCAA7C7CC7A7CACCAA 6 0 
7CCCCTGGGGACAAA7A7CA77CTGAGGCGCAACCCTCA7CACCAACC7C77A7CAGCAA 6 0 
7GCCC7G AGCACAAA7A7CA7TC7GAGGCG CAAC CQ7CA7CACCAACC7CTTA7CAGCAA 6 0 
TGCCCTGAGGACAAA7A7CA77CTGAGGCGCAACCG7CA7CACCAACC7C77A7CAGCAA 6 0 
7GCCCTGAGGACAAA7A7CA7TC7GAGGCGCAACCG7CATCACCAACC7CC7ATCAGCAA 
7GCCC7GAGGACAAA7A7CA77C7GACGCGCAACCG7CA7CACCAACC7C77A7CACCAA 
7CCCC7GAGGACAAA7A7CA77C7GACCC3CAACCG7CATCACCAACC7CT7A TCAGCAA 
7CCCC7CACCACAAA7A7CA77C7GACCCGCAACCG7CATCACCAACC7CT7ATCAGCAA 
TCCCCTGACCACAAATA7CA77C7GACGCGCAACCG7TATCACCAACC7CC7ATCAGCAA 
TACCCTGACCACAAA7A7CA77C7GACC7CCAACCC7CA7CACCAACC7CC7A7CAGCAA 
TCCCCTCACCACAAA7A7CA77C7GAGCCCCAACCC7CATCACCAACC7CT7ATCAGCAA 
TACCCTCAGCACAAA7ATCA77C7GAGCCGCAACCG7CA7CAC7AA7CTCC7A7CAGCAA 
7ACCC7GAGCACAAA7A7CA77C7GAGG7GCAACCG7CA77ACCAACC7CC7CTCAGCAA 
TACCC7GAGCACAAA7ATCA77C7GACGCGCAACCG7CA77ACCAATC7CC7ATCAGCAA 
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TACCCTG ACCACAAATATCA77CTCAGGCGCAAGGG7GA7TACCAA7GTGC7ATCACCAA S 0 
TACCCTGAGGACAAATATCATTCTGAGGTGCAACCG7CATCACCAAG GTCCT A7CAGCAA 6 0 
TACCCTGAGGACAAATATCArTCTGAGGTGCAACCGTCATCACCAAC CTTrT ATCAGCAA S 0 
TACCCTGAGGACAAATATCATrCTGAGGTGCAACCGTCATCACCAACCTTTTArCAGCAA o 0 
TACCCTGAGGCCAAATATCATTCTGAGGAGGAACCGTCATCACCAACCTTATATCCGCAA b 0 
TGCCCTGAGGCCAAATATCATTCTGAGGAGCAACCG7CATCACAAACCTTATATCCGCAA 5 0 
TGCCCTGAGGACAAA7ATCA77C7GAGCCGCAACCG77A7CACAAACC7TCTA7GAGCAA S 0 
TACCC7GACGACAAA7A7CA777TGAGGCGCAACCG7GATCACTAATCTTC7.Vr CAGCAA b 0 
TCCCCTGGCGACAAATA7CA777TGAGGTGCrACCG7CATCACAAACCTCTTA7CAGCnA o 3 
TGCCTTCAGGGC^AArATCATTCTGAGGTGCAACCGTCATCACCAACCTCCTATCCGCTA 6 0 
TACCTTGAGGACAAATATCA.TTCTGAGGTGC^CCGTCATC^CAAACCTCTTArCCGCTA S 0 
TTCCCTGAGGACAAATATCATTCTGAGCCGCAACCGTTATTACCAACCTCCTATCC S 0 

.TACCC7GAGGACAAA7ATCA77CTGAGGCGCAAC7GTTATTAC7AACCTCCTATCCGCTA S 0 

TACCATGACGACAAATATCCTTCTGAGGTGC^ 5 0 

TACCCTGAGGACAAATATCATTCTGAGGCGCAACCGTCATCACCAAT CTCCT ATCCGCCA S 0 

TACCTTG AGGACAAATATCA77CTC AGGCGCAAC7G7CATTACTAA7 L J I * 1 1 ATCTG^ *A 5 0 
TACCCTGAGGACAAATGTCATTCTGAGGTGCCACTGTCATCACTAACCTCCTA7CAGCGA S 0 
TACCA7GAGGACAAA7AT CATT C7GAGGGGCAACAG7CA7CAC CAAC7TACTATCAGCTA o 0 
TGCCATGAGGACVAATGTCArTCTGAGGGGCAACAGTCATTACCAACTr 5 0 

TACCATGAGGTCAAATATCCTTCTGAGGAGCCACAGTTATCACAAArCTCCTCTCAGCCA 5 0 

TACCATGAGGTCAAATATCCTrCTGAGGGGCTACAGTCATTACAAA € 0 

TAC CA7GAGGC CAAATATC CTTCTG AGGGG CTACAG7CA7 CACAAAC CTC CT CTCAG CT A S 0 
TACCATGAGGACAAATATCCTTCTGAGGAGCAACGGTCATTACAAACCTCCTATCAGCnA. SO 
TACCTTGAGGACAAATATCATTITGAGGAGCTACCGTCATTACAAACCTACTAXCAGCCA SG 
TACCCTGAGGACAA^TATCGTTCTGAGGAGCCACAGTCATCACAAACCTACTATCAGCCA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGAGCTACGGTCATCACAAAXCTACTATCAGCTA 6 0 
TGCCCTGAGGACAAATATCATTCTGAGGAGCTACGGTCATCACAAATCTACTATC^GCTA S 0 
. TCCCATGAGGACAAATATCATTTTGAGGGGCAACAGTAATTACAAATCTACTCTCGGCAA SO 
TCCCATGAGG CCAAATAT CATTTTG AGGGGCAACAGTAATT ACAAAC CTACTCTCGGCAA SO 
TCCCA7GAGGACAAATA7CATTTTGAGGGGCAAC\G7AA77AC SO 

TCCCATGAGGACAGATATCATTCTGGGGAGCAACAGT.^ ; ° 0 

TTCCATGAGGACAAATATCATTCTGAGGAGCGACCGTCATTACCAACCTCCTATCAGCAG S 0 

TTCCATGAGGACAGATATCATrCTGAGGAGC^ACCGTCATTACCAACCTCCTGTCVCCAA S 0 
TTCCGTGAGGACAAATATCZATTCTGAGGAGCAACCGTCATTACCAACCTCCTATCAGCTA S 0 
TTCCATGAGGACAAATATCATT7TGACK3AGCAACCGTC^TTACCAACGTCCTATC^GC\G S 0 
TACCATCACGACAAATATCCTrCTGAGGAGCAACCGTC^TCXCCAACCrrCTGTCACCAA 6 0 
TACCATCAGOACAAATATCArTCTGACGAGCAACAGTC^TCACTAATCTACTAr CAGCAA S 0 
TACCATG ACGGCAAATGTCATTCTCACGAGC^ACVGTTATCACTAATCTACT AT CAGCAA S 0 
TACCATGAGGACAAATATCATTTTGAGGAGCAACAGTCATCACCAATCrACTATCAGCAA -5 0 
7ACCGTCAGGAeAAATA7CATTTTGAGGAGCGACAGTCATCACCAACCTAC7ATCAGC\A S 0 
TGCCATGAGGACAAATATCATTTrGACGACC^CCGTTArrACCAACrrACT ATCAGCAA S 0 
TACCATGAGGACAAATATCATTCTGAGGAGCAACCGTCATTACCAACTTACTATC^GCAA 
TGCCATCAGGACAAATATCATTTTCACGAGCAACCGTCATTACC^ACCTACTATCAGCAC 
TACCATGAGGGCAAATATCATTTTGAGCAGCAACCGTTATCACCAACCTAV..ATCAGCAA 
TACCATGAGGACAAATATCCTTCTGAGGGCCGACGGTCATCACCAACCTACTATCACCAA 
TACCCTCAGGCCAAATCTCCTTCTGAGGACCAACTCTCA— ACCAATCTCTTATCAGCCA 
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TACCCTCAGGCCAAATATCCTTrrGACGAGGGACTGTCATTACCAACGTCCTATCAGCCA SO 

TGCCCTCAGGACACATATCA77CTCACC ACCAACCCT7AT CACCAACCT ACTATCAGCCA S 0 
TACCATG AC^CCAAATCTCCTTCTGAGG AGC AACCGTAATGACTAACG^CTGTCACCAA S 0 

TACCATGAGCACAAATATCATTTTpACGAGCAACTGTAATCACTAATC » .CT-. ^ G ^ A ^ 
TACCATGGGC^CAAATATCCTrTTGAGGTGCAACGGTAATTACAAATTTACTGT^C^wA 0 

7ACCCTCAGGACAAA7A7C7TTC7CACCAGC7A T7C77A77ACCAACC . -GTCTCACOA ?3 
7ACCCTGACCACAAATA7 7C77C7G ACCACCTA ;7G77A77ACCAAC777CTC7CAw^. A r» 3 
7ACCATGACGACAAA7A7C777C7GACGGCC7A77G77A77ACAAAC77AC7A7C7vC ;: A •> - 

7ACCA7GACGACAAA7A77777C7GACCGCC7A ~7GTTA7TACAAACC7ACTATCTC\--A o , 
7ACCATGAGCACAAA7A777T7C7GACCACC7A 77^77A 77ACAAAC7777 . GAG Cj. A n 
7AC7CTGACCACAAATA77A7777GACGCG-7Ar7':77A77AZ7AA-77GC7A7CCGC^A v 

777CA7GACCCCA/V\7Ar7A7777 f :ACG7G-7A:':r i TAAr7AC7AA"77GC7777AGC7A *»0 
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TCCCATGACCACAAATATCArrCrGACCrGCCACACTAATCACAAACCTCCTAtCAC^ 
TCCCATCACCACAAATAtCArrCTCACCCCCTACCGtAATCACAAArcrCCT^CC^AA 

TTCCGTG AGGACAAAT AT CATTCTC AGG CGCTAC CC7 AAT C ACT AACCT C C7\. >. CAG\-AA 
TCCCATGAGGACAAArGTCATTCTGAGGCCCAACCGTAATT ACAAA7CTCC7C7CACCAA. 
TCCCATGAGGACAAATATCATTCTGAGGAGCCACAGTAATTACCAACCTACTArCAijCAA 
TCCCATGAGGACAAATATCATrCTGAGGTGCCACCGTCATCACTAACCTACTATCCGCAA 
TTCCATGACGACAAATATCA— CTCAGGTGCCACAGTTATTACAAACCTCCTArCAox.wA 
TCCCATGAGGCCAAATATCCrrCTCAGGAGCCACAGTAATCACV^CTTG^ArCCGCCA 

T<-CCGTGAGGCCAAATAt CA— CTG AGGGGCCACAGTAATTACAAACTTAv. . ATCCGCCA 
TCCCATGAGGACAAATATC\r:C7CAGGAGCAACC3rrArrACTAACCTCCTGTCACv. i A 
TTCCA7GAGGACAAATATC\~CTGACGGGCAACCGTAA~ACTAACCTCTT^ i CAGCAA 
TCCCATGAGGCCAAATATCATTCTGAGGGGCAACrGTCATCACAAACCTATACTCAGCAA 
TCCCAtGAGGTCAAArGTCATrCTGAGGGGCAACTGTTArCACAAATCTAi - v. i CAGCAA 
TCCCATGAGGACAAATACCAtTTTGAGGGGCTACCCCCATCACAAACTTATTCTCAGCAA 
TCCCATGAGGACAAATArCXTTTTGAGGC^CrACCGTCATTACAAATTrATT^CAGCAA 
TCCCATGAGGACAAATATCXTTTTGAGGAGCTACCGTCATCACAAATTTAij. . .CAGCAA 
TCCCATGAGGACAAATATCATrrTGAGGGGCTACCGTCATCACAAATTTAi t v. i CAGCAA 
TCCCATGAGGACAAATATCATTT^AGGAGCTACCGTCATCACAAACCTAi . CTCAGCAA 

TTCCATGGGGACAAATATCATT/rTGAGGGGCrrA 

tcc»tgaggacaaatato\tttkac<^taccx:tc\-cac\aatct^ 

TCC»?C^GGA<^TA7CAT777(»C^^^ 

TCCCATO^CAAATATCCrrrrC^^CTACCCTCAT 

TCCGATCAGC^CAAA7ATC\77CTGAGGC'GCiACCGTCA7T^ 

TACCA7GAGGACAAATGTC\77T7GAGC-GGC7ACAG7CA7CA^ 
TACCATGGwCACAAATG?CYrTrrGAG<3GC*C?ACAGT7A 

TACCATC*«ACAAATATCA7-77CA^ 

TACCATC^TCACAAATAT C^— GAGGGGCTAC^GTCATCACCAA . ^^CT^^ 
TACCATC^ACAAA?A7CATTT:<»C^ 

TGCCATGAGGAC^AATATC\rrCTGAGC<K3CrACAGTCArrACCAACCT 

TGCCATGAGGACAAATA7CATTC7GAC<GC^CTACAGTCAT7AC 
TACCATGAGGACAAATATCACTCTGAGGGGCTACAGTCATTACCAAC^CTTCTCA 

TACCATGGGCACAAATATCATTCTGAGGGOCTACAG7C\~ACCA^ 

TACCATGAGGACAAATA7CAT777GAGCGGCTAC^^^ 

TACCATGG^ACW-GTCArrTTGAGCaiCTAC^CTTAT^CCAArCT 

TACC^TC^GGACAAATATCArTTTGAGCC<^ACAGTTATCACCAACCTCTTCT 

TACCATGAGGACAAATATCATTTTGAGGCCCrACAGTTATCACCAAC- . - 
TACCATGG<X;ACAAATArCCTTTTGAGGGGCTACAGTTA-CACC.^rCTC^^G^^ 

TGCCATGAGGACAGATATCATTCTGAGGGGCTACAGTCATCACCAACs. . 
TACCATCAGGACAAATATCArrCTGAGGAGCTACAC^A~ACCAACCTAj.^C^^ 

TACCATGAGGGCfVAATATCATTCTGACCCGCCACCCTCATCACCAAC.^^^--^^ 
TACCCTGAGGACAAATATCATTCTGAGGGGCTACAGTTATCACCAACCTAj^-^-^GC^ 

taccctgao;acaaatatcattctcggcagccacagtcatcactaaccta^. z -ag^ 

TACCCTGACCACAAATATCArrCTCAGCACCCACACTCATTACCAAC^.A^-^C^^ 
7ACCCTGAC<:ACAAATGTCA— CTCAGGAGCCACAGTCA— ACCAACCT^^-AGv-AA 

TACCATGACGACAAATATCArrTrGAGGGGCCACCGTCATCA^ . AAC^ G^ ^ ™ 

TCCC A7G AGGCC AAA7ATCAT7C7C ACG7G CT AC ACT AA7C A C CAA C - - - ^i-*^**- - * 
TGCCATGACGAC^TATCArrrTGAGGACCCACACTAATCAC.AA.^r^^-^^^ 
7ACCATCGCGCCAAA7ATCCT7C7CAGC7CCCACCC77 ATT ^ w= ^Xl^Z^J:^ 

7CTGAGC7GCCACCGT7A— A—AAC Z^rr— 

777GACGCGCCACCG77A77ACAAACr:ACrr-. :: AGC_« 



7ACCATGAGGCCAAA7A777 
"AC CA7CAGCACAAA7A77A 



• m * ♦ * • 



.HLwA l^MUUMU/Wlrt' — • *- - .i^w — „ — ^"C'*"AA 



TCCCATACATTCCTACAAACCTACTAGAA .*Z 
TTCCATATATTCCCACAAACCT^GTACAAT^AATt 
T-ZCCATATATCCOCACAGAtrr^TCCAAT'IAAT 



— \~-\— "act ac ac aaac 

^. - — » — — — — -'~t~TCCACAAAG 
— « — — A\TAAAO 
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TCCCArACATCCCCACAAATCTAGTCCAATGAArrrGAGGCCGATTCrCCG r G«CA^C 1.0 

TCCCATATATTGCCACAAACCTACTCGAATGAATCTGACCCGGArrCTCCG .AGAC.^AG 1-0 
TCCCATATATTKCACAGACCTAGTAGAATGAATCTGAGGCCGATTCTCAGTAGACAA^C 1 . 0 
TCCCATATArrGGCACAGACCTAGTAGAATGAATCTGAGGAGGATTATCAGTAGAC-^G . - 0 

TTCCArATATTGCTACAAACCr AGTCG AATGAATCTGAGGAGGCTTCTCACTAG^C.^G - - 0 

TTCCATACATCGGCAC.AAATCTAGTCGAArGGATCTSAGCGGGCiTCTCAGTAGACAAAG 1 Z 0 

TCCCATACATTGGCAC7AACCTAGTCGAA7GAATCTCACGGGGA TTCTCAGTAGACAAAG 1 : 0 

^-CCA-ACA^CGCACAGACCTGGTCGAATGAATCTGAGGGGGATTCTCACTAGACAAAG 120 

TCCCCTA7ATTGGCACAAATCTAGTCGAATGGATCTGAGGCCGATTCTCAGTAGACAAGG 120 

TCCCATA" ! "A' T TGGCACAAACCTAGTCGAATGAATCiGAGGGGGAi iCTCAGTAGACAAAG 120 

TT CCATATArCTCCAC^CCTAGTCGAATGAATCTGAGGAGGATTCTCAGTAGACAAAG 120 

TCCCATATArrGGCACAAACCTAGt ^CGAATGAATCTGAGGAGGATTCTCAGTAGATAAAG 120 

TCCC\TACArrCSCAtACACTTAGTCGAG7GAATCTGAGGGGGCrrC7CGCTAGACAAAG 120 

TCCCG-ATATTGGCACAGACrrAGTCGAATGAATCrGAGGAGGCTTCTCGGTAGACAAGG 120 

TCCCA~A?ATTGGCACAAACCTAGTCGAATGAATCTGAGGGGGATTCTCAG?AGACAAAG 120 

TCCCATACATTGGCACStAACCTAGTrGAGTGAATCTGAGGAGGA.TTCTCAGTAGACAAAG 1 2 0 

TCCCATAC^XTGGCACAGACGTAGTCGAATGAATCTGAGGGGGACTCTCAGTAGACAAAG 120 

TTCCA T A^\^GGCACVAACCTAGTCGAATGAATCTGAGGGGGATTCTCAGTAGACAAAG 120 

TCCC\TATArrGGCAC^AACrTAGTAGAAXGAATCTGAGGAGGArrCTCCw iAGACAAAG 0 

Tcc»aa«aK3CAaAAoc?Affro^ :;° n 

TCCCATATATGGGCACAAACrTAGTTCSAGTGAATCTGAGGGGCCTTrrCA^ J 
TCC»rACATCGGCACA»TCSMTC^TC^ 

TTCCATACATClWCACAAA?riAG?CGAATGGATTiGAGG7GGGTTCTC^ -° 

TCCCATACATCGGCACAAACCTAGTTGAATGAATCTGAGGCSGG'iTC -^^^tr ^ a 
TCCCATACATTGGCACAAACCTACT^PGAGTGAATTTGAGGGGGATTCTCA o 

TCCCATACATTOGTACAAGTCTGGTTGAATGAATrrGAGSGGGA 1; 0 

TCCCATATATTGGCACCAACCTAGTTGAATGAArCTGAGGAGGCTTCTC^TAGAC^GG . - 0 

7CCC77ATATTGGCACCAGCC7A(?rCGAATGAA7CTGAGGGGGC72^^ A ^ \l Q 

7CCCATA7ATCGGCACAAACC7AG7CGAATGAATCTGAGGAGGA7TCTCAGj.^ACrtAAG *-0 
7CCCATACA7CGGCACAAACC7A.GTCGAATGAA7C7GAGGAGGA77C7CAGj^GA^rtAAG ..a 

TCCCA7ACA7CGGCACAA?.CC7AG7TGAA7GAA7CTGAGCAGC?.77C7C«G^-^G ; ' J 
TCCCATATATCGCCAC^CCTAGTCGAATGAATCTGACGCGCTTTCTCAG^AGAC-^G - 2 0 

T=CCATACATT«TACAAACC?ACXGAA70AATCrCACSGW - ; J 

7CCCATACA7CGGCACACACG7AG7AGAA7GAA7CTGACCAGGA7TC7 - ; ; « 

rrCCA7ACA7TCC7ACAAACCTAG7CCAA7GAA7C7CAGCAGGG77C7C rt w ^ AGACA^Cu . - 0 

7CCCATACATCGG-ACAAACCTAGTAGAATGAATCTGAGGAGGGrrC7 -^^^ } \ \ 
TCCCA7A7A7C0GCAC^GACC7AG7ACAATGAA7CTGACCGGC7rrj7C^G I AGA.AA^G l-V 

TGCCA7ATA7CCCCACAAACTTAGT7GAATGAA7C-GAGGGGGCTTC7-.^G ? C^G - . 0 

TTCCC7ACAT7CGCACAA.\CCTAG7ACAA7GGA7CTGAGCACGA . i . . CAw, . . v« . - - 3 

TCCCATACATCGCCACA.AACCTAGTACAATGAATCTGACGCGCA—CTG^AG^^ ■. -0 

TCCCATACA77GC7AC7AACCTAC7ACAATGAA7-CTGACGCGG ArrCTCAG^G^^O - - ^ 
77CCA7ACG7CCC7ACAA.A7CTAG7CGAA7CAA7C7GAGG7GGC7777CAG^GA , - - J 
77CCA7A7A7TGGCACAAAC77AG7CGAA7GAA7C7GAGGAGGC7777=AG- : ^ i: ^G 
7777A7ACA77GC7AC7AA777AG77GAA7GAA7T7GACGCGG77T77GAG^CA-^^ . - 
77.77A7AGA77GCCACAAAC27AG7CCAA7CGA777GAGGACCCT77T7AG -«C«.^S - - 

77CCATACAT7GCCAC~ v ;cr7AG77GAATGGA777GACGAC-C77..7Aw.AC«-^^ - 

T777A7ACATTGCCACAAAC77AGTCGAAT.---.-TtT-ACGACG.r7 . - J^IT^CaAC : = 0 

TTTTATACATTGCCA-rAAA-rC.-C, **Z * ^C^Ao^- MO k r . - 0 

— --ATACATTCCrA^A,Vv-CTACTC-AAT^-AT3T-AOOACCCTTTTCACTMG** - 

— — — A .- A — r-r-r A r/^v:^C~GAATGGAT~-AC :AGG"TTTCAC - ACA . A^v- 

TT-rTATATA— GCCACAAA:T. ^ ♦ — r: - A *' ' " tlT^.. • -i 

r t ■ r 7 a t a • r a ttg c t a a a r: . * • * 
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TTCCATATA T* wo - /\wvr*« . ».mvj • — iririAA^ 

1 1 1 ^ ,, . — , r.-rTTCACTAGAi-AwiO 

TTCCATACATTGCTACTAATCTCGTT GAATvjfvrk - . ^^ ACw ^^C---~rAAAG 

TTCCATACATTCCTTACrAACCTCG-TGAATGAArrrCAGGACG^^^-":^ 
TrCCTTACATTGGTACrAATCTGGTtGAATGAATCTCAGGACG^^^-AG^- 

TTCCCTACATTGGTACTAAC— rrGAGTGAA-rrGAGGAGGCT^^-GA^C 
TCCCATACATTCGCACACACTTGGTCGAATGA,^CTGACGTGG^^^--G-^^ 

TCCCcrArATCCGCACCGAACTAcrrsAATGAArcTS^cacc^^^ 

TGCC^TATATTGCTACTACCT7AGTCGAATGAATCTCAGGTCGC^C^^^^2^^" 
TCCCATACAT?3G?ACCAC=r:AGT^^ 

TCCCATACATTGGTACTACCCTAGTCG AATGG ATCTG AGGCGG i jJ^^^lXlC^ 
TCCCATACATTGGTACTACCCTAGTCGAATGAATCTCCCCCOCT^^ 

TCCCA7A»TTGCaVCTACCC7Am 

TCCCATACA-rrCGTACTACC— --CGAATGAATCTGGGGCGw^^^AG^C^G 

TCCCATACATTGGTACCACCGTAG7C3AATGAATCTGAGGCGG . J^^^^^^'TCTq 
TCCCATATATTGGTACCAC=rtAGTTGAATGA^.TCTGGGGTGG^^^ : -GAC^G 

TCCCCrACATCGGTACTACC^AGTACAATGAAT^^ 

TCCCCTACATCGGTACTAC:™^^ 
TCCCC7JU»TCGGtACTACC7TA^ 

TCCCCTACATCGGTACTACCTTAGTAGAATGAATCTGAGGCGGA^C^^C^. 

TCCCCMTCGSCACIACCr^^ 
TCCCCTACATCCWTACTACCTS^ 
TCCCCTACATCGGTACTACCTTAG^^ 

TCCXCTACATTGCTACTACCrS^ 

TC=CCTACATC^ACSACCrTA<r^ 

TCCCCTACATCCiGTACTACCrrAGTAfiAATSW 

TCOSn^TCOGCACCACCr^AGAA^ 

TCCCTIACATCGGCACTACCT^^ 

TCCCTACATCGC^CCACT^^^ 

TCCCXCACATCCHAACCACCrTAGTA^ 

TCCCC-ACAT^GTACTACCTTAG^^ 

TCCCCTACATCGGTACCACTTTACTAC^ 

TCCCTACATCOGCACTACCCTAffr^ 
TCCCTTACATCGGCACCACCrrAGTA<SAATGAA7CTGA^ 

TCCCTtACATCGGCACTACCCTAGTAGAATGAATCTGAGGTTC^^j^-^^"^^^^ 
TCCCTTATATTGCXACTACCTTAGTC^AATGAA^^ 
7CCCTTATATTCGCACTA— ACTCGAA~^^^ 
CCC^ATATTOXACTACCTTACTCa^^ 
CCCTTATATTGCCACTACCTTAGTCOAAT^^^^ 

CCCTTATATTGCCACTACCTTAGTCOAATGAATCTGACGTGw«^^--^ A ^^^^ 

CCCTTATATTGCCACTACCrrAGTCGAATGAATCTGAGGTGGA^^--.-^^ 
CC=TrATATTGCCACTACCTTAGTAGAATGAATCTGAGGTC^^---AG^.^ 

CCCrTACATTGCCACTACCr:AGrrGAAtGAATCTGAGGCGCA^C ;:; AG : C^ 

CCCTTATATTGGCACTACCCTAGT:OAATGAATC-CACGrGG ? ^ ; - : --^ 
TCCCrrATATCGCCACTACCrTAGTCGAATCAATCTGACC^ :? 2T^C ::: A^ : C^ 

--CCTrATATCGGTACrACCCTACTAG^TtAATCrCACGTCG^^.---^— 5 
ICCTTACATCGCCACTACCTT jG .^A« . j<-A . _ . ----^ - 

;ccttacatCjGCactacctt.-»'j - - - - ^-^--^.LJ.^ "i.-iAAc 



TCCCTTACATC GCTAACACCTTAG ^ . -■ ' aGA'AAAC 

T-crrTACATCGGC^CACcrrAGTAGAAT-AArtr-AO-T.^^^-^-- A 1_ G 

^TTTATATCCCCACTACC- .wmU., - — j^.^ — ^GACAAAC 

'rrrr atatc^ccac:a ccctacta-aat-a.^ J i^:lll-~~-~:z~cx^z 

'rrrrACATCCCCAriAcrrrACT'3»'iAA tz^z^"z ^-■mZZ"-- — TAAGG 



:trrrACATc^ r -^- ^ * • — — acataag- 

'"TAT A"""" GCCA Z rA "T^TACTAC ACT*!; A.^ . .T"A 3 > - > ' J^l . 

.^.a , • 7tAC 

. i.*i_rv . - -> ->* ^ . . - — — ■ — -TA'-#**-A^/*-» 

:TTTT ACATT3CCA-: "A - . - « ^' ~~ ^ ' • ' 
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SUS-bar * — « —^r^^iiir 

SUS . scr . ewb3 TCCCTTAXATCGGAACAGACCTCGTAGAArG^ATCTGAGGGG^. .u. - wG.^AAAC 

"a^ 'eua T-C»TATGTTOK»C^^ 

vie . vie rXCATACffraKJTACAAOCTAflTCaAGrGSA J 

-^CCCTACATTWSSACCAACC^^ ;^ - 

a-C.eas TCCCCTACMOKSAACTAACCfA^^ 

TCCCTTACXTCGGAACCAACCTAGTAGAA'TSAATTTSAGGGGGA- , . J-J 
rTCCCTATGTAGGGACTGACTTGGTCGAATGAGTCTGAGGGC-GGTTTTCAG -• - ^ - AA~G i.'J 

TTCCCTATATCXreAAG^^ 

7=CCC?ACA1XMGAACCBA-C~^ " J 

TCCCCTATGTCdGAACCSACCTTGTAC^rGAATCrGAGGAGC-GTTrrCAG . AG«i A~AG 1- 0 

cvs . cri tcccccj^tcgsagcc^^ 

hvc.le 3 TTCCCTACATCGGAACCGACCTAG7ACAATGAATT7GAGG -20 

iM.wed TTCCCTACATCGGAACTGACTTAGTACAATGAATCTGAGGCGGAT^^ J-J 

-i- T. s TCCCCTATG~CGGAGACGACCTAG~ACAATGA."CTGAGGAGGArrrr..^^--^-G a 

b» S . .eh TCCC^ACATC^AACCGATCTAGTAC^TGAA^ "J 

tela. Mi TC=CCTATAT?CCAACGGAC=rAGTAGAAr5AGTCTaAM J;J 

sei . Chi TCCCCTATATTGCAACACSACCTAeTM^ ^ 

aii.fui -CCCTATATTC<:AACTAACCTTGTAGAGTGAATCTGAGGAGGT^C^C : ^ r G ? ^G .0 

TCCATACATCGGCACtCAACrAGTAGAATCAATCTCACGCCGw . - Q 
iCCCTT ATATCGGAACTGACTTAGTAGAATGGATCTGAGGCGGC^CJCA^^AAAo 1-0 
T-CCTrACATCGCTACAGACTrACTAGAATGAATTTCACG-GCG— GJG^G^AG ? CAAAG 1.0 

<='■ a . sai TTCCrrATATTGGGACAACACTTG~AGAATG.AATC-GAGGAGGCTr^ :::i --- r ^- 

1 1 a . vc 1 T7CC7-ATA-TGGTACAACACT7STAGAA7G AATCTCAGGGGGCTTT^ j Z ' 

hvl . 3 ha TCGC=TACAr:GGAACACrrCCTTGrGGAATG.AATTTGAGCGCGA^ ;::;? - : - : -G_ J ... 

3 1- s.- TCCCGTATATTGGAACAGTCCrrGTGGAATGAAT— GAGGGGwA..-^---™^- 

C.I ." " TCGCTTATArrGGAACTGAT— AGTACACTGAATCTGAGGGGGGTTT. J. ; ; ' 

a ' 7CCC~TATATCCCCACCAACC— GTTGAATGCACCTCACGTCCT-T^--. . ' 

Jlla .d*r.i TtCGATATATACGGCCTACTGrAGTAGAATGAATCTGACGGGGG — Z^^^AC 120 

l-.T0.ZC-. TCCCA~A-C7ACGTACAACCCTGC-AGAATGAAT77GACGG:^^ _ 
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be -a bai TTCCTrATATCGCCACCACTCrTGTCGAATCAATCTGAGGTCG CTrCT CCGTAGATAAAG i:D 

-^Ch ca' 7CCCCTATATCGCCACTAC7CTAG7CCAATGAATCTCACGTCC TTTTT CAGTAGA l AAAG 1:0 

^SO . eur tCCCCTATArTGCCACTACTCTAGTCGAATGAATCTGACGTGCCTT^CCGTAG^ 1 : 0 

meso.bid TTCCCTACATCCCCACTACCCTAGTrGAATCAATCTGACGTCCCTO 

m«C . d«r. TTCCC7ATATTGCCACCAC=CTAGTC5ACTGA^TCTCACG-GG^^- :: . : w : C^ 

h-oe - aisa TrCCCTATATCGGCACTACCCTAGTTGAATGAATCT jACGTGG . , .CT-^ . ; : ' 

Eiesa pe'r TGCCTrA~ATTGGCACGACCCTAGTTGAA'TGAATT? jAGGTGGC . <. CTCGG . Au« i -wu 

, c - : . fc 1 a TCC~CTACATCGGAACTACCCTTGTAGAAtGGATCTGAGGTGG TrrCT CTCTA^>^.uAf>Au . : 0 

^^i' . b TCCCCTACATTGGAACAGACCTAGTACAAtG AATGrGAGGACGCrrrr v- - GTACATAAAG 1 : 2 

h : -o'am? TGCCCTATATTGGAACAGACCTAuTAGAATGAATCTGACGAGGCTTTTCCGTAGACAAAG IZ'} 

ci = c"suin" TCGCATACATCGGC^CCGACGTTGTAGAA~GAATCTGAGGGGGATTCTCCGTAGACAAAG 121 

_Z: SC n TGCCCTATATCGGTACCAACCTTGTAGAGtGAATCTGAGGAGGATTv. . CAGTCGACAAAG 120 

' TCCCTTACATCGGCACC^CCTCGTAGAATGAATCTGAGGAGGATTTTCCG >, .GACAAAG 123 

TCCCCTACATCGG7ACTACGCTCGTCGAATGAATCTGAGGTGGATTCTCAGTAGACAAAG 120 

u2u v bab TTCG CTATA7CGGAACGGACCTCGTAGAATGGATCTGAGGAGGCTTCTGCGTGGATAAAG 120 

" ""' " TCCCCTACATTGGAAC\AATCTrGTAGAA~GAATCTGAGGAGGTr^C^CCC~CGACAAAG 120 

~CCG~ATA~CC-GA-.CAGACCTCG7AGAA-GAATCTGAGGGGGc.ii- ICCGTCGACAAAG 123 
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ialo .^a- rrCCT-rACA—CCTACC^C-.AGTAJAA—AA.CTCAC. Af*A*"AAAC 1 

TTCCCTATATACGAACTG.-ICCTAG-AGAATG.-ATG . ■ . - - , - 0 

ttctctacatacgaactaac:ta.:ta:a ^gaatctgagggggatttt --^j.7^t ~T?T- :: o 

T-irT—ACA—CCAACTAAC't-V.. . . — ^ -l--,- i ,A- 

TTC.^TATATTC^CACAAA'TC.A^. . - »' ,l. r ., uAr 

T7rTATATATT"AACAACCC.w^. . . * < * „ 

7?r?A :acatt7~<:aca':- .7.-'> ^ • , ^ - 
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TCCCCTACATCCGCACCAACCTACTCCAATCAC— GACGGGGArrCTCACTAuA^^w 
TTCCCTACATCCGCACAAACCTAGTACAATGAArrTGACGAGGCTTTTCGG^C^ 
TCCCCTATATTGGTCAAACCCTAGTACAATGGCCCTGAGGAGGATT^ .CAG . .GACAACC 
TCCCTTATATTGGACAAACCCTAGTAGAATGACCCTCAGGGGGATTCrCAG^ 

7CCCATACA7TGGCCAAACC77ACTA0AA7CACCC7GACGAGGC^^ 

TCCCATACATTGGTGAAACCCTAGTAGAATGAGCGTGAGGCGGC^j^GAG^ 

TGCCA7ACA77GGGGAAAC7G7AG7ACAA7GGGGC7GAGGGGGG t * , .GAG ^GACAATG 

7CCCA7ACATTGGCCAAACCCTACTACAA7GAGC7TCACCGGG^ . - ■ » CAG - .GAGAATC 

TGCG77A7AT7GGACAAACGG7AG7AGAG7GACGG7GACGAGGA7T77GAG7GGAGAACG 

TGGG77ACATCGGAGAGAGGGTACTACAA7GAGCG7GAGGACGA7TC7GAG7TCACAATG 

TCCCrTACATTGCACAAACCCTAGTCGAGTGAGCCTGAGGGGGATTCTCAG . -GAGAACG 

TCCGG7ACATCGGACAAACGG7AG7ACAC7GGGGG7GAGGAGGAT7C7CAGT7GACAACG 

TTCCCTACATCGGACAAACGGTAG7AGAATGAGGC7GGGGGGGA7TC7GAGTAGACAACG 

rrCCCTACATTGGACAA-ACCrrAGTAGAGTGAGCCTGAGGGGGArrCTCAGTAGATAACC 

T7CCCTACA7GGGGCAAAG7GTGG7AGAA7GAGG77GAGGAGGA77T7GA.G7ACAC\ACC 

TGGGATATATGGGCCAAACCCTTGTAGAATGAGCrTGAGGGGGTTT^CAGTAGA^ATC 

7CCCATACA7CGGCCAAACCC77S7AGAA7GAGCT7GAGGGGG':. - 1 1 -^^-^ATAATC 
TCCCCTACATCGGGGAAAGCGTTG7AGAATGAGCTTGAGGGGGGTTCrCAGTAGACAArC 

^CCCCTACA^CGGCCAAACCC77G7AGAATG AGC77GAGGGGGC77C7CAG - AGACAATG 

T GC CC7ACGGCGGGCAAAGG C77G7AGAATGAGG77GAGGGGG ^ ^^'^^^^ ^ 
TCCGCTACATCGGC CAAACCGT7G7AGAATGAGC77GAGGGGGC77C7CA\j • aG^C-l™- - 
^ GG r ATACA T CGGG GAAAC C C7 GG7AGAA7GGGC77G AGGGGGG77GTGAG7 AG AGAA7G 
TCCGATACA7CG^CCUACGGTGG7AG^ 

TCCCATACATCGGC-CAAAGGGTCGTAGAAr GGGG77GAGGGGGGTTC7 - AGauW. 
TCCCATACArCGGCCAAACGCTGGTAGAATGGGCrrGAGGGGGGTTGTCAGTAGACAATC 

7CCCATACATCGGCCAAACCATCGTAGAA7GAGC77GAGGGGGC77CTC7G7AGAS 

~ C GCATACATCGGG CAAAC CG7CG7 AG AA7G AGG77G AGGGGGC7TC7CAG7AG AGAA^ ~ 

T CCC\ T ACATCGGCCAAACCGTCGTAGAA.rGAGCrTGAGGAGGGTrCTCAGCAGACAA^^ 

TCrCATACATCXMCCUUCCCK 
TCCCATACATCGGCCAAACCCTCGT^^ 

TCCCCTACATCGGCCAAACCCTCG7AGAA7GGGCC7GAGGGGGC77CT- » - ™^ I 

7CCCGTACATCGGACAAACC77GG7;U3AA7G 

^CCCATACA7CCGGGAAACCTTAGTAGAATGGGGGTGAGGGGC-A > - C7CG G . -GACAA~- 
7CCCATACA7CGG7CAAACCCTAG7CGAGTGGGCC7GAGGAGGA - i . —^TAGAC^TG 

T^CCATACATCGGCCAAACCCTAGTCGAATGGGCGTGAGGAGGA- - - ---^-^^ 

TCCCATACATCGGCC^CCCTAGTCGAATGAGCTTCAGGGGGATTTTCAGTAGAC^G. 

7CCCA7ATA7CGGCCAAACCC7AG7CGAA7GGGCCTGAGGACGA77C7CAG - ACC.^u- 
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CCCTAATCCACCTCACCTTCrrrCACCAATCCGGCTCVVACAACCCCCr AGGCATCw . A . 
CCCTAATCCACCTCACCTTCCrrrCACCAATCCGGTTCAAACAACCCCCTAGGCATCGiAi 
CCCTAATCCACCTCACCTTCCTTCACCAATCCGGCTCAAACAACCCCCTAGGCATCu.AT 
CCCTAATCCACCTCACC-TCCrrCACGAATCCCGCTCAAACAACCCCCTACCC^^GT^i 
CCCTAATCCACCTCACCrrrCCTTCACCAATCCGGCTCAAACAATCCCCTAGGCA^.G ; « , 

ccctaatccacc7c^ccttccttcacgaatccggc-c.^aacaaccccc:aggca 4 .g . a. 



CCCTAATCCACCTCACCrrCCrrCACGAATCCGGCTCAAACAACCCCCTACG 
CCCTAATCCACCTCACCTTCC7CCACGAATCCGGCTCAAACAACCCCCTAGGCATGG -A. 
CCCTAA^CCACCTCACCTTGC—CACGAArCCCGCTCAAACAACCCCCTAGCCATCGTAT 
CCCTAATCCACCrCACCrrCCTCCACGAATCCGGCTCAAACAACCCCCTAGCCATCGTAT 
CCCTAATCCACCTCACCTTCCTCC^CGAATCCGGCTCAAACAACCCCCTAGCCATC^ . AT 
CCCTAATCCATCTCACTTTCC7CCACGAATCCGGCTCAAACAACCCCCTAGGCATCGTAT 
CCCTAATCCACC7CACCTTCCTTCACGAGTCCGGCTCAAACAACCCCCTAGCCATCATCT 
CTC^ATCCACCTCACC-TCCTACACGAAACCGGGTCCAACAACCCCTTAGGAATCGTAT 
TCCTAATTCACCTGGCATTCCTCCACGAATCAGGCTCAAACAACCCACTAGCCA'rCACAT 
CC^AA-CCACCTCACCrrCC-ACATGA,\TC^GGTTC-AACAACCCCCTAGGAATCACAT 
CCCTAATTCACCTCACCTTCCTAC^CGAATCAGGTTC^AACAACCCCCTAGGAATCAC^r 
CCCTAATCCACCrrCACCrTCCTACATGAATC^GGCTCAAATAACCCCCTAGGAATCACXT 
CCTTAATCCACCTCACCTTCCTACATGAATCAGGTTCCAAC^ACCCCCTAGGAGTC^CAT 
CCCTAGTCCACCTAACrTTGCTGCACGAGTCAG<3CTC\AACAACCCCCTAGGC^TTGTAj. 
CACTCATCCATCTCACCTTCCTCCATGAAAC^GGTTCAAACAACCCTCTAGGTATCTC\- 

CTCTAGTCCACCTCACATTCCTACACGAAACAGGATCAAACAATCCA 
CAATAGTACACCTACTTTTTCTACATGAAACi GGATCAAACAACC CAACAGGATTAAA^- 

CAA^AGTACACCTACTCTTCCTACXCS^ 

CAGCAGTACATCTATTATTCC?GCACGAAAC8^GATCAAACAACCCAACAGGAi »AAAii 
CAATAATTCACCTACTATTTCTrC ACGAAAC^GGATCAAA^ . 

- *Tr • 
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baa . ^ ci 



CAGACACAGACAAAATC^ 
ttGACAttCACUAATCCCATTC^ 

CAGACA»GACAAAATTCCGTTCCACCCTTArTATACC\TTAAAGATAT 
C^GACTCCGATAAAACCCCATTCCACCCC^^ 

CACACCCAGATAAAATCCCATTCCACCCCTACTATAC AATCAAGGACA.- j. ^^^SzX^ 

CACACGCACATAAAATCCCATTCCACCCCTACTATACAAT^ 

CAGATGCACATAAAATTCCArTCCACCCCTACTA^ 

CAGATCCGC^CAAAATCCCGTTTCACCCCTA^^ 

CCCACACCCATAAAATCCCATTCCCCCCCTATTACACCATC^ 

CAGACGCAGACAAAATCCCATTCCACCCTTACTACACCATCAAAGATATT^ 

CAGACACACACAAAATCCCATTC^CCCTTACTACACC^^ 
CACACACAGACAAAATCCCATT CGACCCCTACTACAC^^ 

CAG ATACAGACAAAATC CCATTTCACCCTT ACTACACC ATTAAAG ATA , , - ^^-A 
CAGACACAGACAAAATCCCAT—CACCCTTACTACACCA— AAAGATATCCT^G^^C^ 

CAG ATGCGCATRAAAT Z Z C ATT7CACCCCTACT AT ACCATT AAAG ACA^CTAG^ j v- *-A 
CAGATCCGCACAAAATCCCATTT>rACCCCTATTATACGATCAAAGACA^CT^wG^^ 

CAGACATACACAAAATCCGATTTCACCCTT ATTATACAATCAAAC AT A - - • A ^--r ? 
CACATGCACATAAAATTCCATTTCACCCTTATTACACCATTAAAGATATCC^^GCpO^ 

CAGATGCACACAAAATCCCATTTCACZCCTACTATACCATTAAAGACATCs*^.^CwCj^^ 
CGCACACACATAAAATTCCCTTCCACCCTT^CTACACCATT -^SACA^AG^-A 
CCGACACAGACAAAATCCCrrrc:^™-*^^ 

CACACACACACAAAATCTCATrCTACCCTTACTACACAATCAAACATATC^A^C^,-^ 

CACACACGCACAAAATTrTATTtCACr-CTACTATACAATCAAACACAT . -^'^Zl, 
CACACGCAGACAAAATTTCATTTrACCC~A"ATACTATTAAAGATAT. ;i ^G^ : p 

CGGACGCACAC^^AAATtTCATTTrACrCCTACTArACTATTAAACACAT^C^CC^^- 

CACACGCAGACAAAAT-T-GTT-TACCC-TACTACACTATTAAACAGATCC^-^U.w^ 

CACACACACACAAAATTT-ATT--ACCCTTACTATAC-A~AAAGACATT^^CL- I 

CACACCCACAGAAAATTTTATTT-ACt-~A~ATACTATTAAAGArATC^A.G^ :;: ^ 

CAGACGCACATAAAATTT-A7TTCAT77™ArTA -A -TATTAAAGACATTT . AwoA ... . . 
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buba bub CACACACACACAAAATCCCATT CCACCCCTATTACACCArrAAAC^.--.^-^- J- 

. a ' CACACATAGACAA^rrCCATTCCACCCCTATTACACTATCAACCACA C^AGw. : . :: ,.0 

tra'eur CRAACAT AG ACAAAATT C CATTTCACCCT7 ACTACACTATT AAGC ACA^^AGw ~ ^ 

kob ell CAGACATAGATAAAATC=rAT7CCACCCC^ACTACACCArCAAACAC«^ :: C ::::::: _ 

kob ! aec CAGACACAGACAAAATCCCaTTCCACCCATATTATACCATCAAACA7A^^««« . 

aru CAGATGTAGACAA^TCCCArrTCATCCATACTAtACTArCAAGv,^^^.-^^.- * 

C^d! f ul CAGArATO;ACAAAATCCCATTCCACCC.VTACrrACACCArCAA.AGArA ^.-ww. , 

r-a sos CAGACGCAGACAAAATCCCATTCCACCCCTACTACACCA— AAACACA^^^O^ 



cer .ela.can 
car .nio.cen 



j j 



J 



■«» -% ^ 
« <v ^ 



-e' cao CC3ACATAGACVAATTCCATTCC\CCCATAC?ACACCATTAA«GA-A^CTAG^w^« . 

'dan CAGATGCAGACAAAAT^CCGTTCCACCCCTACTACACCATCAAAGACAi .AuuAi^C 2-3-3 

Si ' u' CAGATGCAGACAAGGTC C CATT CCACCC CTACTACVCCATT AAAG ACATCCTAGCCGCCT 3 0 0 

CAGACGCAGACAAAATrarTCC^ 2 3 <• 

" Cac CAGATTCAGACAAAVTCCCATtCCACCCCTACTACACCATTAAAGACA??CTACG«_G<_Cv. , 0 0 

SSiSr cagacgc^gaggcaatccgattccgcccctac^^ 

-as me I CACATATAGACAAAVTCCCATTTCVCCCCTAra 

aa* ' CUSACGCACaCAAAAICCCArrCCACOT °? 

JJline CAGATGCAGA-AA^TrCCAT~TCA7C^ jO- 

CAOATGTACACAAAA^CC^ - 



00 



alc a'c CAGACGCAGACAAAATCCCATTTC^CCCTTACTACAC7ATCAAAGA^AiCTTAG^i«^^ 
cer.ela.kar. CACSACGOVGACAAAATCCCCTTCCATCC^ 

CAGACCJCAGACAAAATCCCCTTCCACCCTiACTATACGACTAA J - u 

CGGAC5C*»CAAAATCCCC7^ ; I ' 

cer . r.i? . yes CGwAC-CAGACA^^.^-^^.-w c-A-ATCCTAGGCATCT 3 0 fl 

c— .aio.ker CGGACGCAGACVAAATCCCCrrCC«r>-CTrAs. i ^T A Cw%.-««wA.A-- 

CGGACGCAGACAAAATCCC iww*iv.CTT«Ci.A.AC-n.. 1^,, „„. 



C«»^ . SiO . "13 vgvj«i.uwwnwvw.»— - — 1 f"1 

«: Zla . SCO ' CAGACGCAGACAAAATCCCCTTTC^ > ° ° 

-a.;, rar cagactcmmaaaat^^ 

i . f u, CAGATATAGACAAAATCCCIATTCCACCCCTACTACACCArCIAAAGA^^^^^^^-^ - ° - 

COS . leu CAGATATAGAC : VAAATCCC^rTCCACCCCTACTACACCArCAAAGACA^CTrt^^^-- -00 

III Chr CAGACATAGACA^^TCCCATTCCACCCCTACTACACGATCAAAGACA^CTa^^G^--- 00 

111 17= CACACATAGACAAAATCCaATTCCACCCCTA^ - J 

»..<»• CACA^TAGACAAAAICCCATTTCACO^ ^ 

c -a iav' CAC ACGCAGACAAAATCCCCTTC — ^ . .^CT^CAv. ^ . n . _~ 

crac . nap cacacgcagacaacatc:: C_A^^.^C *~^c w%. * — — _ . - 0 

bala . acu CTGACATAGACAAAATCCCA . .«.C«U- -~C .Av_\C^. -G-r--— 3 0 0 

bala . tee CTGATATACACAAAXTCCCATTCCACCCCTATTACAC^rCAAA^^C^CT^.^-- 300 

bala . bor CCGACATAGACAAAATCCCATTCCACCCT7A~ACACAG^AAA^«C«^^ACwC^-- - 0 

bala.^di C<^<^TACACAAAArCCCATTCCACCCCTA-ACAC.^CrAAAG ? CA .CTAG.C.^. ,aa 

- 3C-. . rob CCAACATAGACAATATCCCA~CCACCCCrA—AC^CAA-AAACAC^CT :: CC r::: ; - 3 

CTCACATAGATAAAA-CCATTCCACCCCTACTACAC^TTAAAGACA^^^w;--. - . . 



n-sa ! CCA^T)wACAAAATCC»r:C=AKCrTACTACACAATCAAA3 • ; ^ 

bl> a . shv CCCACATACATAAAATCCCATTCCACCCCTACCACACAATTAAAGACA. . -A-- ; • 



CCAACATACACAAAATrCSArrCCAKCCTACTACACAATTAAASACA 



ce"=h. cam CCAACATACACATAATCCCATrCGACrTrrArrACACAArrAAA -a-«..-.««-^^_ 

= -Dh.*u= , CCAACATACACATAArCCCAr:CCACtr^A~ACAC.^-AAAGAC« : -^ ? ---— 

1 . obi CCAACATACACATAATCCCArrCCACCCTTATT ACACAA ~ AAAG AC^^ - ; „ 

^ ■* "* ^ ^* 



C-AACATACACATAATCCCATTrr-ACCCTTA— ACACAATTAA.^ACATr.^. : --- : -- 
CCAACATAGACATAAT^tArr-nAC-TrrArTA tACAATT AAAGACA --^^ " 



C -MAt. A . ACnuM a-A— rrAGCCCCTT 3 



' i-- -r.i C -AACATACACATAA TTTTATTTCAC^ - . ^- - ♦ ^^^^^i;;^V:^ 

lac-. =b3 CCAACATAGACATAATTC-^ .^..--^ , : 

bor GTAACATAGACArAATtCrA « • . • • — ^ -~ • , 

; - r CTAACATAGA-rATAATTrt.^ ^ 



J » * 



v v ^ * ■» 
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I'lZl CCAACATAGACATAATTCCATTCCACC^^ ° 

Si CCAACATAGACATAATTCCATTCCACCCCTATTATACAACTAAACATATCCTAwG^^w 300 

It'll ell CCAACATAGACATAATTCCATrCCACCCCTATTATACAATrAAACACA7C^A^G^v.^v. 0 

CCAACA7AGACA7AAT7CCAT7CCACCCCTA~ACACAA7^ 

CCAACATAGACATAATTCCATTCCACCCTTAT^^ - J 

lU- leu C7AAC*TA«TATAA7=COTCAC^^ -« 

S • '! r-AACA-ACATA- VrCCCA~CCACCCTTAtCACACAArTAAACATAv.ee 

!!!-^: c^StaIaca^tc^ 

£1 «; CCAATATAGACATAATCCCVTTCCACCCrrW r 

^ 7 rc AACATAGACA r AA~CCCATTCC^CCCTTATTA~ACAA7CAAAGA i ATuC a ACG * wv. wC -DO 

cc^tatagaI^^ HI 

CCAATATAGACATAATCCCATTCCACCCTTATiATACAATCAAAG 

CCAATATA^TAATTCCArrCCACCCTTATTAT »° 

CCAATATACACATAATCCCATTTCACCCT^ . 30 * 
CCAACATAGACATAATCCCATT'CCACCCrTATTATAC^ J ^ 

CCAACATACACATAACCCCATTT^^ f° 
CCAACATAGACATAATCCCVTiCCACCCrrTAT^^ 'JJ 

CCAATAIW!ACAIAA7C(XAT^^ "J 
CCAACA7AfiATATAATTCCATTCCACCC7TA77A -JJ 

G , tvtv i— cCArTCCACCCTTArTAC^CAATCAAAC^rATCCrAGv,^ x 3 00 
CC^S^CC^ 

CCAACVTAGACATAATCCCCTTCCATCCCTACTACACAA^ jJO 

^'It ' OSUCACTC^CAAAATCC^ «J 

kogi • b re CCGAOVTAGAC^^----^-^;- * ~CAAAGATATC~AGC-CGCC= 3 0 0 

k-eri s-ti CT GAt ATAGAC\AAAr CCCVTTCCACCCCT. ..^CAwA« . ._aaav-~ - a. - 

nhvslaC CCAACATAaACAAAATCCCATTC^ 

CTAACATACACAAAATCCCATT^^ J ° 

CuOC.5..i -„_ —---—,.,—.• »,-— > a-r-riAAC;ATATCCTAGw»G>— >- J* 0 

bera.bai CvJ*ata*agataaaa. .v.wv— ~ * , aggagccc 300 

• . ^/-ra-a^s^'riJil^CCC^^CCLACCCTTArTACACVATCAArtC-rt^--' — .-^-" v -<' — Jw 

-rah. ear CCGAaA-AG^CAAw —-cariA-CAAAGA^ATCCTAGGGGCTC 300 

CTGATATAGACAAAATCCCATTv. GA i CCTT.-vw ...C.-C— - — / 3 0 0 

CCCACATAGATAAAArTC^-CCACCCCTACrACACA.ArTAAAGA : ~J^£"£~ JoO 

CT5ACA7AGATAAAAT?CCA77^CACCCTTA7TACAC J0O 
CTGACATA<MCAAAA?CCCC-CCACCCATA- °° 

pc - S . S ia CTAACATAGATCCCATCCCATTrCACCC^^ 3 °° 

lib CAAACGCACACAAAA7CCCATTCCACCCCTA77ACACAA7C^ 00 

d*' CTAACATAGACAAAATCCCATTTCACCCATA^^ '00 

CTAACACACACAAAArTCCATTTCACCCTTA -TACACAATCAAACACA^C^i. pGvj r 3o3 

CCAACATAGACAAAATCCCATTCCACCCATACrACACAArCAAAGAC^^-C^GGvjrt^J^^ W° 
•quu CTCACATAGACAAAArCCCATTCCACCCGTACTACACAAr^AAA3«^'-«^-^^^^-^^- 

baV, bab CACATATACACAAAATCCCA~CCACCCCTACrArACCArTAAA r «C ?;; ^AG :?; C ;:;: 01 
?S£ a f r CAGACATACACAAAATCCCArTCCACCCArA.-ACACCATTAAAGATA^O J 

*« .bar CAGACATACACAAAA— CCArrT-^-^.- :: . ::::i: - -^--;^~ACGACCrr 300 

CAGACATAGACAAAATTCCA7TTCACCCATATTA--AC — , ao 

CCGATATACACAAAATCCCC"CCAT:CCTA:TATACAA-AAA r? C^^2 G :: G rc 3*00 
C^ATATACACAAAATCCCC-CCATCCCTArrATA^ J : 5 

"CAGATATAGACAAAATTTCCTTTCATCCCTA .TA — 1?:?:^: . r-^ - AC J o 0 



-ACTCACACA^rrc-Arr-'rAc— atattatacaat.a^-a.^.^ — 

^ACTC:CACAAAAr:C-A-~A— ATATTATACAATTAAA. :: ^ ::::: --; : : 

AACTCACAOWAATT-TA— -rtAT-TATATTATACAA . , ^XA^-^A^^^^- , r: 

^ACT~ACACAAAA7Tt~A77--A—A7A TTA tA -•ATTAAA^A^.^AU.^; ; ^ ? 



a:: . f or C7 



. 3 d ^ . :r: CT':AC7CACA7AAAA7777A . 77 a: 
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CCGAC7CACACAAAA7CCCA77CCACCCA7ACTA7ACAA7TAAAGATA7CCTAGGAw^v. 3 0 0 
CCG ACTCACACAAAATCCCGCTCCACCCAT ATTAT ACAATT AAAC ATATCCTACGACw-C , 0 0 
CCAACTCACACAAAATCCCATTCCACCCGTACTATACAArTAAAGATATCCTAGCwwv.Cv. o CO 
CCGACTCAGACAAAATCCCArrCCACCCATACTATACAArr AAAGACATCCTAGGAG^v-v. j 0 Q 
CCAACTCACACAAAATCCCA— CACCCCTACTACACAATCAAAGACATCCTACGA«v.w-. 3 00 

CTCAC7CAGAGAAAA7CCCA777CACC-C7AC"TACACAATCAAAGACA7Cv- . ACGAoC_ j J 0 
CCGACTCACACAAAATCCCA— CCACCCArACTACACAAT-AAAGATATCTTAuGAu^^- j - 0 
CCGAC7CACA7AAAA77 CCA77 CCACCCATACrAXACAGTC.XACGACATCTTACGGGC-. 3 CO 
CCAAC7CAGACAAAA7CCCA77CCACCCA7ACTA7ACAAT7AAAGACA77CTAGGAC>- ..300 
CTGACTCAGACAAAATCCC^—CACCCG-ACTATACAATTAAGGACA-CCTAGGCGCCC 3 0 0 
CCAACTCGGACAAAATCCCA—CACCCATACTATACAATTAAAGACGCCCTAGGCGCCC 3 0 0 
CCAAC7CAGACAAAA77CCA77CCATCCCTA7TA7ACAA7TAAAGATA7CT7GGGCGC7C 3 C 0 
CCGA77CAGACAAAA7CCCA77CCACCCATACTA7ACAA7CAAAGACA7CC7AGG7C77C 3 0 0 
CAGAC7CAGACAAAA77CCA777CACCCTTAC7ACACAATCAAGGATATCC7AGGAGCCT 3 0 0 
CAGATACGGATAAAA77CCA777CACCCC7AT7ACACTA77AAAGACAXCCTAGGAGCAC 3 0 0 
CTGAC7CAGATAAAATCCCA— CCACGCTTArrrCTCAATTAAAGACACCCTAGGA^CT 3 0 0 
CTGACrCAGACAAAATCCCATTCC\CCCCTACTTCTCAATTAAAGATACCCTAGGA_ 3 00 
CCGAT?CAGACAAAA?CCCATTrCACCCATACTATTCAATTAAAGATCTCCTAG^^CCw ,00 
CCGATTCAGACAAATTCCC^rrTGACCCATACTATTCAArrAAAGAXCTCC^G^Cw 300 
CTGAATCTGArAAAGTAC^~C^CC^TACT-CXCAATC.^GATAr^G^^ :: . 3 00 
CCG AATCCGACAAAAICCCA-TCCACCCCTACTTCACAArTAAAGACAOTAG^G^C , 0 0 
CAGACTCAGACAAAATCCCCTTTCACCCCTAT^ACAiAATCAA^GATCTCCTM^CT^ 3 00 

CAGAATCA<SACAAAATCCCCT7CCAC^^ \ 00 

CAGACTCCGACAAAATCCCATTCCACCCCTACrACACAArTAAAGACCTAC7AG>^G.^ 300 

CAGACTCCGAOUVAATCCCCTTGCACCCCTACrAC^CAArrXAAGACCTACT^G^ 3 00 

<^CAC7CTGACAAAA7CCCC77CCACCCCrrA7TACAC^— ^ 3 00 

CAGACTCTGACAAAATCGCATTTCACCCCTACTACAC\TTAAAAGArA^T^rt^^^"A 3 0 0 

CAGACTCAGATAAGATTCCATTTCACCCCTACrACT^CTTAAAGACCTC^.^G-G^ 3 00 

CAGATGCAGATAAAATTCC^TTTCACCCCTACTATACVATCAAAGATATCCTAGuiAj^ww 300 

CCCACTCTGXCAAAATC^CCTTC^CCCCTACTAC^C^TCAAAGACAT.CT^^C^..- 3 0 0 

CCCATTCCGATAAAATCACCTTCC^CCCrTACTACACAATCAAAGACGGC^CwCTTAC 3 00 

CCOACTCAGACAAAATCCCATTCCAiXCATATTATtC^ f 0 ° 

CAGACTCAGACAAAATTCC=TTr=ACC^ ? ° ° 

CCAATTCAGATAAAATCCCATTCC^CCCGTACTACTCCCTCAAAGATArCCTA^^- 300 

CCAACTCAGACAAAATCCCC-G^CCCATACrACTCCCr CAAAG AT ATCw-AG^j.^ 3 0 0 
CT.A.ACrCTGACAAAArCCCA— CCACCCG7ACrAC7CCCTCAAAGA7A7CCT^~~A *Q«. 
CCAACTCTGACAAAATCCCATrTCA~CCATACTACTCCCTGAAGGATATC^AGG^^~* 3 0 0 

CTGACTCTGACAAAATCCCATTCCACCCCTACTACTCCCTCAAAG AT A 4 CCTG^wC ^ 3 0 0 
CTAACTCTCACAAAATCCCArrCCACCCCTACTACTCCCTCAAACATATC^^^.^ 3 0 O 
crAACTCTGACAAAATCCCATTCCACCCATAC-ACTCCCrCAAAGACATC^GwC^^ 3 00 



CTAACTCCCACAAAATCCCATTCCACCCATACTACTCCCTCAAAGAi A-C^CwCCT^C 3 00 

200 
3 00 

CTG^CTCTCACAAi^TCC-ATTCCACCGAT \ 0 0 



CTAATTCCCACAAAATCCCATTCCACCCCrrACTACTCCCTCAAACACATC^Gw^^C 
CTAACTCTGACAAAATCCCGTTTCACCGATACTACTCTCrCAAAGATArC^^^ ? o - 00 
CTAACTCGCACAAAATCCCAT7CCACCCA7ACTACTCCTTTAAACACATT, . 3 0 3 



CTAACTCTCACAAAATCCCATTTCACCCATACTACTCCCTCAAACACATC^^^C^^u 



CAAACTGCGATAAAATCCCATTCCACCCCTATTT 
CAAACTCCGATAAAATCCCATTCrACCCCTA- 
CAAACTCCCATAAAATCCCA—CCACCCCTACTTT 



CAAACTCCCATAAAATCCTATTCCACCCCTACTT T 
CAAACTCCCATAAAATCCTATTTtACCCCTACT' 
CAAACTCCGATAAAATCrtATTTTACCC *TACT' 
. AAA'CTGCGATAAAA k T^T 



C/VAACTGCCATAAAATCTTATTTCACTCCTATT . 
AAACTGCCATAAAATC^tATTTTACTCTTA 



CAAACTGCCATAAAATCTTATTT'ZACCC^TATTTT 

CAAA-TCCCATAAAATC:CATTTrAC-^rTATTTTT^:TTAAAA^ACA"CTAov>2 
TAAACTCC3A rAyVAATCT^ "« 7TTTA TT t'TTA TTTTT " . TAAAAC ATAT7CTA' 



— TTAAAACATATCC-TACGA— CA 3 00 
rTAAAACATATCCTAGGATTCA | 3 00 



CCTTAAAAG ATATCCTACG A77C A 300 
-TTTAAAAC ATATCCTACGA i . CA 2 00 



AAAAGATATCCTAGGA- .CA 300 

AG ATATTC . ^Cu « ^ 



300 



AGATATCCTAGGG . . - 

AAAAGATATCC ^ J 

- - AACATATTCTAGCGTTCA 300 



ttTTAAAACATATCrTAGGCTTCA 



300 
J 00 



t 
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gru.mon CAAACTCCGATAAAATTCCATTCCACCCCTATTTTTCCTTAAAAGATATCCTACCA^CA 300 

cm . nig CAAACTGCGATAAAATTCCATTCCACCCCTATTTTTCCTTAAAAGATACCCrAGCA^CA 300 

am jap CAAACTGTGATAAAATCCCArrCCACCCCTATTTrTCCTTAAAAGAtATCTTAGGA.^A 300 

lie boy CAAACTGCGACAAAATTCCATTCCACCCCTACTrCTCCCTCAAACATATCCTAGCCCTTA 300 

rhe.ame CTCACTCTGACAAAATCCCATTCCACCCCrACTTCTCCCTAAAAGATGCCCTACGAu-AG 300 

ar.C.alb CCAACTCCGACAAAATCCCATTCCACCCATACTTTGCCCTAAAGCACATCCTAGGA^CA 300 

fal . fan CAAACTGCGATAAAATCCCATTCCATCCCrATTACTCTCTCAAAGAC CTCCT ACGA. 4 CA 200 

fal.ver CAAACTGCGACAAAATCCCATr CCATCCCTACTACTCTCTAAAAGACCTTTTAGGAGTCA 200 

fa I. per CAAATTGCGACAAAATCCCATTCCACCCATACTACTCTCTCAAAGATATCCTAGC A. . . A 300 

f a 1~ S pa CAAAC7GTGACAAAATCCCA~CCACCCCTACTACTCTCTCAAAGACv. > Cv. i AGO . . . l A 300 

a vC ame CAGACTGCGACAAAATCCCArTTCACCCCTACTTCTCCTTCAAAGACATCCTAGCAi ». i.A 300 

sm ; 'sha CTAACTCCGATAAAATCCCATTCCACCCATACTTCTCCATAAAAGACATTCTAGGCTTTG 300 

vid.cha CAGACTGTGACAAAATTCC\TTCCACCCATACTACACCACAAAGGA CA.TCCT AGGCTTCG 300 

c ZZy p. c CAAACACTGACAAAATCCC^rrCCACCCTTArrrCTCATATAAAGACi. 1 1 i lAGGCGTCA 300 

orb.kur CAAACACCGATAAAATCCCTrTCCATCCCTACTTCTCATACAAAGACCTATTAGGACTCA 300. 

Che 'mud CAAATACCGACAAAATCCCCTTCCACCCCTACTrCTCCTACAAAGACTTACTAGGACTCA 300 

eu!n e „ CTAGCACAGATAAGGTGCCATTCCACCC^rATTAC^CATACAAAGACCTTCTTG<j i i »CA 300 

. . . ...... 

a— me.1 TATTAATAATTCTAGTCCTAArACTCCTAGTACTATTCArACCCGACCrACTAGGAGACC 350 

O-e ' or- TATTACrAATTCTAGCTTTATiACTCrTAGTATTATTCACACCTGACCTACTTGGAGACC 3 oO 

add r.as TACTACTAATTCTAGTCCTCATACTACTAGTArrATTCAC^CCCGACCTACTTGGAGACC: 3o0 

O-v.daa TACrACrAATCCTAGCCCTTATGTiGCTAGTArTATTCSCnCCCGACCTACTTGGAGACC 3o0 

h'o equ TACrACTAATTCTAGCCCrCATACTACTAGTACTArrCGCACCCGACCTACrrGGAGACC 3o0 

aVc.bus TATTACTAATCCTAGCCCTCATACTAC7AGTACTATTCGCACCCGACCTGCTCGGAGACC 3^ 

«..<- ii c TATTACTAATTCTAGCCCTC^.ACTACTAGTACTATTCGCACCCGACCTGCTCGGAGACC 3o0 

bea kun TACTACTAATTCTAGCCCTCATATTACTAGTACTATTTGCACCCGACCTGCTCGGAGACC 3*0 

daa.lus TACTACTAATTCTAGCCCTCArACTACTAGTACTATITGCACCCGACCTGCTCGGAG^s.C ,o0 

coa . cau XAXTACTAATTCTAGCCCTAATACTACTAGTACTArrCGCGCCCGArrrACTr^^GAuv. 3 o 0 

ama.ler TGCTACTAATCCTCACCCTC^CACTACTAGTACTA—AC^CCCGATCTACTC^G^C^ 3s0 

use. nay CACTGCTAATCCTCGCCCTGATATTACTAGTATTATTTACACCCGACCrACTCGwAG^C- 3o0 

cm . ibe TGCTACTAATTCTTGTCCTAATAXTACTAGTACTAr7CACACCCGACCiACTCGuG«ACC 360 

hew. j em TACTACtAATTCTTGTCCTAATATTACTAGTACTATTTATACCCGACCTACTTGGAGACC 3o0 

cao.fal tACTACTAATTCTCGCCCTGATGCTACTAGTACTATTCACACCTGAGCTAC?Cwm«CACC 3o0 

ruo.pvr TACTACTAATCCTCACCCTTArACTACTGGTACTArTTACACCTGACCT ACTCGwAGA.CC 3o0 

ruc.rua TACTACTAATCCrCACCCTCATACTACTAGTACTATT^ACACCTGACCTACTCGGAGACw 3o0 

r.em.cau TACTACrAATCCTCACCCTTATTTTACTGGTATrATrCACACCTGACTTACTTGGAG«\iC 3o0 

bud . tax . Cax TACTACTAATCCrCGTCCTCATGTTGCTAGTACTArTTATAC'TTGACGTAC?TGGAG»\C- 3 o0 

pan. hod TACTACTAATCCTAATCCTCA-ATTACTAGTACrATTTTCACCCGACCTACTCGGAGACw 3*0 

ovi.amra TCCTACTAATCCTCACCCTCVTACtACTAGTACTATTCACGCGTGACCTACTCGGAGACu 3*0 

ov ,- vig TCCTACTAATCCTCATCCTCATGCTGCrAGTACTA— CACGCCTGACrTACTTGwAGACw 3*0 

cao.cri TGCTACTAATCC7CACCC7CATACTACTAG7A— GTTCACACCCGACCTACTCGCACACC 3»0 

ov i . mos TACTACTAATCCrTACCCTTAT ACTACTAGTArTATTCACACCCGACCTACTTGCACACC 3 o 0 

ore. ame TACTACTCATCCTCACCCTTATACTACTAGTATT ATT CTCACCCGACTTACTCCCACACv. 3 ■> 0 

CfiS.dor TACTACTCATTCTAGCCCTAATAATCCrrAGTATTA— CTCACCCCACTTACTTGCA-AC- 350 

C=3.ma_x TATTACTTATTCTAGCCCTAATAATCCTAGTACTA— CTCACCCGACTTACTCGCACATC 3*0 

b i 3 . bon TATTACTAATTCTAACTCTAATACTACTACTACT A-rTCGCACCGGACCTCGTCG..ACACT 3 ■> 0 

bo 3 . g ru TATTACTAATTCTAGCCCTAATACTr.TTGGTACTATT CACACCCGACCTCCTCGv. ACAC - 3 -1 

bos. =ra TACTACTTATTCTACCCCTAATAATACTAGTA CTATT rGCAC==GACCTCCTT^ :: -AC ; . j o 0 

bub . mia TGCTATTAA-CCTAGCCCTAATACTA-rrAGTA—A— CACACCCGACCTC- : .^G^AC^. j *Q 

buba . bub TACTATTAATCCTAGCCCTAATACTATTAGTA ~ATTCGCACCGGACGTCC. --GGGACC J ■» o 

= r a . a .19 TACTATTAATCCTACCCCTAATACTACTAGTACTATTTACACTTGACTTC - • \ \ * 

cra.eur tactcctaatcctaactctaa.Av. .r- .~ . 1 --c~ — , 0 

kob.e'I TACTACTAATCCTAGTC— AATACTrCTACTT?TATTt--CC7CCACCTAC^-v^^; 

kob . m«3 TCCTATTAATCCTAATACTAATACTCCTACTACTATTT jCC'T^C jACCTAC . « - 

r-d . J ru TACTCCTAATCCTACTCCTAATCCT—AOTATTA TTCACCCCT^A-CTACTC-wAGAv^ J i 

TACTACTAATCCTCGCCCTAACACTA— A.^TACTA— CACCrTT^ACTTACTCCCMoA^C i 
T-CTACTAATT CTAG~CTAACA-:TCTTAC~TTA rTT-CA-CT'A rtTTTTACCIAoAC - J*»' 



r-=d. fuL 
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pel. cap 



«- dam TaSaTTAATTCTAGCCCT^^ 

S: ' our SSaVtaattctacccct^^ -o 

7AC7ACTTA77C7AA7CC7CA7AC77C7AG ^C7A i * . . 3 5 0 

tactact;vattatacccctca^ 



sai . cac 
mad.kir 



TACTAL iAA UHiAu^s.iUA.A^w- ( r—*r~ — ^^CA^ *»^C 

Lilian j~r — -~^^^/~*\ r^i^ZiCCrTACTv-^jvJ au/a.*-. 

rap .mel -C^^^Ef 350 

ga= .ga= TACTACT ™ISS -0 

ar.C . ame T ^~^ 4 , ?!, tt — ^AC^GACCTGCTTCGAGACC 3o0 

hvd . xne .CCTTCTAA. ^^^'^ ar—^XCCAGACCrGCTCGGACACC 3o 0 

aua.mua TACTTCTAA. i CTv.. . »^aa.a. r™ir™-r**~ ,r T^*CACCAGACCTGCT7GGAGACC 3o0 

cai TAC7TCTAA7AC7C77CC7AA7A77AC7AG _X^X»-rrrar a-"'* liD 

cer - r*i? . kar T^CTT^-AU la<- *w u — . -w-*.^ r^lGACCTGCTTGGAGATC 3 oO 

TACTT^AGTA^CC^A.A^ 2 , fl 

cer.dam 7AT7CCTATTTCTCTTCTTAATAA^CTAGj.AC7Ai^^ 
ra.--.Car ^7CCT;VATT CT CT7CC7rrA^ 

mos . f us TA ™ CTAAOTAG ;^™^ 3 5 0 

raos . leu TATTACTAATCTrAGTCTTAATAACACTAG^^CT 350 

- ^ — , — * ATC rTAG^CTAATA-XCACTAGTAC i ATi CAOw ™1* ^ , ^ . - - 

w ti a ^AATCT^AGTCTT AAtAGTACTAGTACT.^TTCA(--ii ^ . i. - ~w „ , - ~ 

mcs.ber x AA T Au * aa i v. i -rr-i^ir^CGACCTACTTGGAGATC 3o0 

mos.mos TATTACTAATCTTAATC^AATAGj-ACTAGtG^^TTT^ ^ 

rrag.rxa? ^ C ~ CCTAATACTAGTC ^^^ 350 

halLacu -CTACTAATTCTAACC^ACTAGCACT. r C :x: ^ 350 



bala.bon 



TACTACTAATCCTAACCCTACTAATGCTAACCCTATTCG^ ^ 
..eh.tcb TGCTACrAATCCTAACCCTACT.VATACTAACC^ : ^ 3S(J 

T-x-r-ri("TiA.'~C<~r AACCCTACTAATGTTAACCCTAi . -jC* "Z.".-,— -, - n 

mega . nov 7A7TACTAA, * C -*^~£X:C--., , T irr' ar-"— A-rracAC-CSACCTACTTCGAGAuC 3 o 0 

bala.phv TATTACTAATCCTAATCCTA^TACT^C^A^^^---^ -^gaGACC 3 50 

TACTACTAATCCT<MecrAC7AATA 

— , . TC<-rAAC'*'-LACTAGCAT7AACCCTA7T7G' w Cw« * , -„ 

..A. iv.v. '■A« 1 .CCTAA^--^u-« si-CTACTAGGAGACC 3o0 

TATTCCTAATCCTAACCCTACTAGCACTAAv. _ _ <. A i ^ "C-—-"— 350 

TATTCCTAATTCTAACCCTACTAG^ J* Q 

TATTCCTAATTCTAGCCCTACTAGCAC7AACCCTAJ7-C^ 350 

TATTCCTAATTCTAATCCTACTAGCACTAAC>_C7A . «..- ^^?^l^c-AGCAGACC 350 

lag--.au 3 7A7TCCTAATTCTAGCCCTACTAGCAC7AACCC^ATTCACCC J 

lag, . c „ TATTCCTAATCCTAAGCCTACTAGCA ^^^^^^^^^ , „ 

lage.ObS TATrCCTAAT^ACCCCTACTAAC^A^^A^:;^ AT 7ACCAGACC 350 

' - Lo . be r TATTCTTAATTCT.GGCC TT ^^^^^2^'^l' : ^^^^ : 3 M 

I i 3 so . ? , r TA7TCTTAArrCTGACCCTAC7AGCAC7AACC A ? C ^r:^ ACTACCACAC = 3 50 

g-.o.mac TACTCTTAATCCTACCACTACTAACA^AAC^^^C- ,„ 

5 10 .me il -ACTCTTAATCCTACCACrACTAACA^^C- - ^HZ^Z^- ■ ACTACCACACC 3 50 

.'ere .a;- TACTCTTAATrCTAACATTACrAACAC.AACCC. .-;^-7=;;^.;?:;- actaCC aGACC 3 50 

7ACTCrrAATCT7AGCACrrACTAA».A-_ . i:;^T---A-~ACCAGACC 350 

qrin. . e r i. TACTCC7AATCCTAACAC7AC7AACACTAACC': . A «w - - - ^ Z - " C( - ACACC j 50 



cap .mar 
csph. csni 

ceoii.eur 
Lag- .cb 1 
ceoa.hea 
ceo'n . hec 



gram . gr * 
ps- . era 



TACTCCTAATCCTAAC^C.AU *a^~'- ^'ZVllZZ^ . — A -"AGGACACC 3 50 

TACTCTTAATTCTAACACTACTAACA— AACCCTA. . - - . -^7;^J. " " CCAC ACC 3*50 

lag- . aeu 7AC7CTTAATTCTAACCT:A'-7^Aw --AC ^ « ^ - ^tZ^ ^TACGACACC J « 

orci .br«: TACTTrTAATccTAAcrrr-rrACCAC7AA^ ; .. - :: -7;:: : r KAC: Ha 
orca.br-: tactcttaatct7actcc:ac7aaca:7aa<:~ 
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del .cap 
del . tro 
del. del 
sten. cly 
scen.coe 

Cw r « 3 d LI 
r* ^ ^ ^ •»-»-«> 

3 W * .1 » — » ■* 

3*2 us . chi 
seen . lor. 
curs . tru 
lage.aLb 
s~en . bre 
sota. flu 
del .leu 
mono .ir.cn 

plan .gan 

_ • 

3 I Ju . (TV 1. 

lecgi .bre 

pnys.cac 
lipo .vex 
choc. sin 
bera.bai 
zish . car 
meso.eur 
me so. bid 
me so. den 
hype.axp 
me so. per 

hex. lib 
kip p. amp 

die . su^i 

cera 

baiy.bab 
cbac. af r 
sus .bar 
sus . scr . ew _ 
iama.gla 
lama .gua 
vie .vie 
cam . bac 

arc .gas 
<um . j ub 
zal .cai 
odo . roQ 
3 ho . t'asc La".i 
pho .gro 
pho . viz 
r/3 . cr I 
nyd . l±p 
Lis . 
ilr. I -so 
:ri . bar 
-.on . a^h 



W 1 



TACTCCTAATCTTAACCTTACTAGCACTCACCw .A 
T ACTCCT AATCTT AACCCT ACT AC CACT AAC C CTA 
TACTCCTAAT CTTAA CCCT ACT ACCACTAACCCTA 
TACTCCT AATCTT AACCCT ACC ACCACTAACCCTA 

.imjijur ■ « ■» * -i^j.iw.t. ■» » 

TAv. - . Ar^ - - . ^ 

TACTCCTAATCTTAACCCTACTACCACTAACCCTA 

TACT CTT AATCTT AAC CCTACTAG CACTAAC CCTA 
T A CTCTT AATCTT AAC CTT ACT ACCATT AACCCT A 
TACTTTTAATCCT AAC CTTACTAG CACTAACCCTA 
TACTTTTAATCCTAACTTTACCAGCACTAACCCTA 
TACTCCTAACCCTC AC CCTACTAGCACTAACCCT A 
TACTACTAATCCTAACCCTATTAACAGTAACCCTA 
TCCTACTAATCCTAA7TCTAC7AGCAATAACCCTA 
TCATCCTAATCCTAACCTCACTCACATTAACCTTA' 
TCATCCTX^TCCTAACCT-aCTCACATTAACCTTA' 
TACTGCTAATCTCAGCCCTACTTACATTAACCCTA' 
TACTACTAATCTCAGCACTACTCACACTCACCCTC' 
TACTACTAATCCTATCCCTACTTACACTAACCCTG' 
rrCTATTAATACTTGTTCTACrCACACr^CCTT; 
TACTATTTATTCTAACTTTACTAACACTAACCTTAT 
TACTACTAATCCTAC-CCCTACTCACGCTAACCCTAC 
TACTATTAATCGTAATTCTACTCGCACTAACCCTAT 
TACTACTAATTCTAGC C CT ACTCACC CTAACC CT AC 
TACTACTAATTCTAACCCTACTCGCACTAACCCTAT 
TACTATTAATTCTGGCCCCACTTATACTAACCCTAC 
TATTACTAATCCTAGTCCTACTCACATTAACCCTA.T 
TATTATTAATTACAGTCCTACTTACACTAACCCTA.T 
TATTAATAATCCTAACUTACTCACGCTGACrCTAT 
TACTTCTAATAACAATACTACTCACACTAACCTTAT 
TACTCCTAATAACV^CACTACTCACACTAACCTTAr 
TACTTCTAATCCTAGCCCTACTCACCCTAGTTCTAT 
TGCTTCTAATTATACTATTACTCACCCTAGTCCTAT 
7ACTCCTAATCCTAGCACTACTCGCCCTACTTCTA7 
TCCTCCTAGTCCTACTCCTACT.^ACCCTAGTATTAT 
TACTCATAATTATAGCTCTTCTAATCCTAGTACTAT 
TATTCATAATACTAATCCTGCTAATCCTAGTATTAT 
TATTTATAATACCAATCCTACTAA7CTTACTACTA7 
TATTTATAATACTAATCCTACTAATCCTTGTACTAT 
TACTACTTATTCTAACCCTACTTCTACTCCTAC7AT 
TACrACrrATTCTGACCCTACTTCTACTCGTACTAT 
TACTACTTATTCTCATTCTACTCCTACTCCTAC7AT 

TGCTACTAATATT.aA . . ■ ^ - . - . ^ . ACT-* - 

TACTAATCTTCAT7CTAATATTACCAGTAATA7 



TCTTACTAATCTTAAi TC 7AA7ATTACTAGTAATA 
TCCTACTAATCTTAATCCTAATACTACTAGTAATA 
TCCTACT AATCTT AACCCT AATACTACTAGTAATAT 
TCATTCTAATCCTAATCCTAATACTACTACTACTAT 
TACTCCTCATCCTACTCCTAATACTACTAGTACTAT 
TACTCCTCATCCTGCTCCTTATACTAw . AGTACTGT 

TACTTCTCATTCTAGTCCT^^^.^ ..aVj . ^. * 
TACTCCTCATCCTAGTTCTAACA'TTACTACTGCTAT 
TATTCCTCATTCTAATCCTA/VTACTAt- .AO 7 A . * AT 
TACTCCTCATTCTAACCCTAA7ATTAC7ACTATTAT 
TACTTCTTATTTTAACCCTAATACTATTACTTTTAT 
TACTTCTAATCTTACTTCTTATA.- » - CTAwT^CTA 7 
TA-TTTCTT ATCT7AATTT7AA 7 A 77ACTAC7A :TA 7 



TTCAC . CCAurtw*. . . ^vju*\Vj^^.^ 
7CACTCCCGACCTACTAGGAGACC 
TCACTCCCGACCTACTAGGACACC 
TCACCCCCGACCTACTAGGAGACC 
7CACCCCCGACCTACTAGCAGACC 

TCACC C CTG ACTTACT AGO AG AC C 

TACTACCAGACC 
TTACCCCCGACCTACTACGAGATC 
TCACCCCCGACCTACTAGGAGACC 
TCACCCCCGACCTACTAGGACATC 
TCACACCTGACCTCCTAGGACACC 
TCACACCTGACCTCCTACGACACC 
TTACACCTGACCTACTAGGAGACC 
TTACAC CTCACCTACTACG AG ACC 
TCGCAC GAG AC CTATTAGG AG AC C 
TCGCACCTGATCTACTAGGAGACC 
TC GCACC CGAC CTGCTAGGAG ATC 
TTGCACCAGACCTACTCGC-AGATC 
TTTTACCTGACCTTCTAGGAGACC 
TTGCACC C GAC CTACTAGGAGAGC 
TCGCAC CCG AC CTGCTAGGAGAC C 
TCGCAC CCGACCTGCTACGAGACC 
TCGCACCTGACCTGCTAC-GAGACC 
TTGCA.C CTGACCTACTAGGA.GACC 
TCGCACCCGACCTACTAGGAGACC 
TTGCAC CTGACCTATTAGGAG ATC 
TCACCCCTGACCTAtTAGGAGACC 
TTGCCCCAGACCTCCTAGGGGACC 
TTGCCCCAGACCTCCTAGGGGACC 
TCTCGCCTGACCTCCTAGGAGACC 
TCTCCCCTGACATCCTAGGGGACC 
TCTCACCACACATCCTAGGACACC 
TCTCGCCTGACCTCCTAGGAGACC 
TCTCACCAGATCTACTAGGAGACC 
TCTCCCCAGACCTACTACGACACC 
TCTCACCAGACCTACTAGGAGACC 
7 CTCAC TAG AC CT ACT ACC AG AC C 
TCTCACCAGACCTACTAGGAGACC 
7CTCACCACACCTACTACCACACC 
7 CTCAC TAG ACTTACT ACC AG ACC 
7CTCACCACACTTATTAGGAGATC 

TCACCAGA . CT ^ ^Aurt — 

CACCAGATCTGCTAGGAGACC 



:CAC TAG ACCTGCTGGC AG ACC 



— <- -.-'"GCACCTGCTGCGAGACC 
— TCACCAGA I - . ACTw*j^^unt- - 
T CTCACC CG ACCTACTAGGAG AC 7 
— -77^07 CG AC CT ACTGCCAG AC C 
T CTCACC CGACCTGTTACG AG ACC 
77TCACCCCATCTCCTACGACACC 
— — — — ■ * ^'"""'TAC^TACTAGGAGlA^ 
7 TT CAC C CG ACCTG CTAGGAG ATC 
7-77 CC C C A CTT ATT AGG AG ACT 
77TC^C77GACCTACTG.GGACA7T 
7 tt 7A C 7 7 G A TTT A CTA GG A G A 7"" 



2o0 

I- J 
*. J •» 

* • ^ 

1 ' " 

if: 

3:3*3 

2^0 

- -A 

J ^ 

3 5 0 
3o0 
260 
250 
253 

3 50 

* ■» ^ 

2f0 
250 
250 
250 

2 50 

3 50 
3 50 

2 50 
350 
350 
350 
250 
350 
350 
250 
350 
250 

3 50 
250 
3 50 
3 50 
3 50 
3 50 
3 50 
2 50 
35 1 

2 50 

3 50 

3 50 

3 50 
» . ^ 
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3 50 
350 
!50 
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he: la .ma 1 TAG * . C . . AwvCT^wwv- ,.^awa^ krt ^ — 

CTGGwC wwaw • .^u.rHjvjrtuAi.., 



gala . rna" 
cala . rr.ch 
c:o .car 
i ^ ~ . r 

-vc .ecu 

hi v «j 

gcrr 
hcn\o 

w w» W • Wiw,— 

ele . ma:c 
arc* con 
cave .muu 



dr.z • par 
a.. w . *• -» - 
cru - an* . ant 



cr- .car. .ora 



cr- . car. . car. 



* * 

- « *f »• — 
* i ! — 



s» 1 . " h i TAC V "Z ."CATCCTAGCC; > ACCAAC7- -AG _ 

ail. fui TACrCCTTATCCT.AA— —-ATCACA— A~A~ATT CTTACCTCAv.^3^..GG.CATC 

; - 1 TACTACTAGTrrr.AACA~-ATACTA~CQTCCTATTTTCACCAGA^ J ^^^-C : 

Car. TACTCCTACTwC - aa - wCT^ i a . wACTau . ... a ... . 

-a I TAATCCTAATTA.AUwiw.,A,wA.wA. ^u.n. .a. . . -wa< Z. Z.Z „ .., ,1 

cla . 3J3 TAATCC. Ga aa wa.aa* aU I „?_. 

cla . vzl TAATCGT.a^ ■ — * A 

r.v 1 . cr.a TTATTCTTCTGC ..---^.v- * . 



r W T " ' . ' - -ZJimZ^ — , — ii^r-n — ~--'-^-XG-AA.'"A^CTCCCCCCACCTCCTAGCACACC 



— * — Z ' r^CT — A — CTATTCCCGCCTNJi-* . - «• — u-iuuAWrt„ - 

— — — r^*r~~\—zx m !~~ m \G~Z**~*'J? 1 - * rACTCCAGACCTCv. i .COAuACC 



oero.pcc .-^ ^CTTw^u..^^-^' — 



* ^ 

1 J 

* * 

* > 



• » 

• * 



TCCCCCGATCTCTTAGGAwACC 

■ rr. . c • - . — . v- *\m .-^v. 

Tcc-^^ccrrcr^cccTA— CTcr~AcrccrA~crccccCw-Au^ . ...^ a^ 

, , — ^ * ~ - — *~~'~'-\crC — \*^rcrCCCCTGACCTCCTAGw rt w*A^ — j o v-r 

TAATCA-A- .w^.^-.-i.-.^--^^— -~u.rt.-A 27" ^ ~ 

— 7- — — ^CCTGACrTTGArAACA— AACACTATTCTCACCAGACCr AG^^Cw J o ; 

^ C TC"^* Z T7CTCTC C7TAATG ACATTAACACTATTCT ZAC CAGi-wC ^ - ~ ^ - aGvtv. ja^ . - - 3 

TrATCCTAArTTTAwiCv-. iu-Aw.^. aCT^ , , 

CACTCATC^CAT-CaA?^^ 



50 
50 



350 
* ^ 

J 3 v 



. , . <-^r>~ ~ — r^r^^C^^C^CACAC^\GCATTATTCTGACCGAAC--iA. -AGGCGACG 2- 3 

, ^.^^ ^ — ^/^-,/-^- r ^ — ^ - r - ^ — V'\ ^ CACCViACCTaCT^G^ . Jaw 

— a — * C \ctca-\c^cv:tcccctcc7caca^^ f!" 

C >'-rcArACPCCSCTCCAtTCCrrACVC3ACC^^ j!, 

Ca " * "VI. 7lZ?r>Z~.*~-~< — , — CACC^AACCTCCTGGGCGACC 3 50 

cro . cro CACTTATAGTCACCCCA - ..-^^w ..aG - w . ^^-.^ ^ 

s ^ • - ^Z^r«. Zljri^, — a ~ _, r CCTXAGCTCCTAGGAGACC 3 o3 

r_ CC-™A^A~CA7CCwTCTCCTrAC^C-AGCCGrA— CTCC-C^^C^ . ..^ww^^ 

- , — ^^i, r v-ir*- — z — r^r CAC GAAACTT A CTaGC AG aC » 

- TACT CAT ACT AwTCC ^CTw^ . Arv' A-ji a. . ~ , — ,-^- r ^ -» - ■] 

-^r^vr-^CTCCCACTCATAACCCTAGCTCrArTC^ .ACTaG^AoaCw : o 3 

:^rri?~r~--* -"CA-AAC iGC-^A^CTCACGAA,ACCTACTACGACACC J ,0 

CACTCA - ACTAC - . w w^u . U ..^ ■ ^ ^ ^jTV, ^, , . — t - 

c ^ -.-t CAC^^ \~ACACTTCCACTCATAACC C^TACC C GTATTCTGAGCArv-wCCTAw . aGw«G«C w ^ 

g« ^ . a— . g - * * wA. aw ^ — \^CAAACrTACTACGACACC 3 5 3 

cr; . a— . 3ha CACTCATACTACTrCGACT, ^„ .^c. -a- - -*^^C?X-— t cr^CA^ 

cn. Leu TACTCATACTACTrC^ .^..-^C^ . .^w-.. >^ "77? ( r~ar*r~ 

'T-iCTi^A*" AC^^CTTCCACTCA^f^Cww .aGv_ . — /-v.... ^w-*w%- * * 

«^.W, b . rVV- . A W - • w w*-»»- . — _ _ . ~ , — ^» 



Iru . car. . =ab TACTCATACTACT?CCACTCATAACCrrACCT=TArrrT=A=^^ C ^ 

TACTwATACTAGrTGCAu- --.^Cww a *~~7V? t -^.^. c - 3.- 

J»— — — - """""i ,CA W . — -AAw w— .rtU*. . - .A - * - • wA- ^-w^— ' 



s ri • a ~ s ^ • " i;:?:^z::-v;--:- . -—--a "caaacttactaccacacc 3 -» 0 

'^^1*;., . ( . tA " TAAA 1 GTT ACTAGG AG AC G jo 3 

.a. .-a.a. .a-^. --^^ rr .„, 1A *" CAAACTTACTAGC AG ACC ji3 

CACT-: ATATT ACTT >. G->- . w a . «aC ~uC ^ ^ - -( ( ^ ,- r 1^0 



g r*- . * - 5 

-— • a. i. j>. • » 



■WAW t .A .A . . AW - * >- w" - _ _ - 

— * r"~ ' ■ ^-^ — — — #— *"i~'"CAA- - - aw .a^*j • 

• AW . - w • <-*W . . - ■ -* - ^_ . » - ■ 



rh- . am GTTT-TATATTTATTC... ~- - - — - ^11^ ACT AGO AG AC G 250 

CACTAATA GTTTTCTTT- . Aa ^' "'^^ . cCAGAC 350 

•"i c"— ■ »r"~ CC -T . AA . ' - . - - - A . . .A*- - - - — - ♦ A 



TACTTATATACTTTTC - - .«*aC ao- . .a „ ^ 

. , • CA*VaCT .Gw . ,^w^-'. 

TACTTATA TACCTTTT -G ..-^ . .*A' . ^ 
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TGCTCATACTCCTGCCCCTAATAGCCCTACCCCTATTCACCCCAAACCTCCTACGAGACC 3 60 
TCCTCATGCTCACCCCCC7AATAGCACTAGCCC7ATTCTCACCAAACCTCCTAGGAGACC 3 so 
CAATCATACTAACACCACTAATAACCCTACCCATATTCTCTCCTAACCTCCTAGGAGACC 3 o 0. 
TACTAATATTCGCACTCCTAGCTTCCATAGCCCTATTCTCCCCAAACATACTAGGACATC 3 a C 
TTCTAATACTAACCCTCCTACTAACCCTAACACTArTCTCTCCAAACCTTTTAGGGCACC 3 50 
TCCTAATACTAGCCrTCCTGCTAACCCTAACACTATTCTCTCCTAACCTTCTACGACACC 3 oO 
TTTTAATACTAACTTTCCrrCCTAACCTTAACACTTTTCTCCCCCTACTTACT 3 50 

TCATTATACTGTCTGTTCTACTACCCCTCCCCCTTTTCTCACCAAACCTTCTAGGCGACC J a 0 
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CAGACAANNACATCCCCGC^AACCCACTCAACACCCCTCCCCACATCAAGCCCGAATGGT 
CAGATAACTACACCCCAGCAAACCCACTCAACACTCCCCCTCACAT7AAACCACAATGGT 
CAGACAATTATACCCCAGC\AATCCACTrAGCACGCCCCCTCACATCAAACCTGAATGAT 
CAGA7AATTATACACCAGCAAATCCACT7AACACACCCCCTCACATCAAACCCGAA7GAT 
CAGACAACTATGCCCCAGCAAACCCACTCAACACGGCCCCTCACATTAAACCCGAATGA7 

CAGACAACTACACCCCCGCGAACCCACTTAACAC^CCCCCT 
CAGACAACTACACCCCCGCSAACCCACTTAAC^C^^ 

CAGACAACTACACCCCCGCAAACCCACTTAATACACCCCCTCACATCVAACCCGAATGAT 

CAGACAACTACACCCCTGCAAACCCACTCAACACGCCCCCTCACATCAAGCCCGAGTGAT 

CAGACAACTACACCCCCGCAAATCCACTCAACACACCCCCTCACATCAAGCCCGAATGAT 

CAGACAACTATAC C CCAGCAAATCCACT CAACACACCCCCTCAT ATTAAACCTG AATGA7 

CAGACAACTACACCCCAGCVUCCCACTCAACACACCCCCTCACArTAAACCC 

CAGACAACTATACCCCAGCAAACCCACTCAATACACCCCCTCACATTAAACCTGAATGAT 

CAGACAACTATACCCCAGCAAATCCACTCAACACACCCCCTCACATTAAACCTGAATGAT 

CAiGATAACTATATCCCAGCAAATCCACTCAATAGACCCCCTCATATCAAACCTGAGTGGT 

CAGATAACTATACCCCAGCGAACCCACTCAACACACCCCCTCACATCAAACCCGAATGAT 

CAGATAATTACACCCCAGCGAACCCACTCAACACACCCCCTCACATTAAACCCGAGTGAT 

CAGACAACTATACCCCAGCAAACCCACTCAGCACACCCCCTC^CATrAAACCTGAATGAT 

CAGATAATTATACCCCAGCAAATCCACTCAACACACCCCCTCACATCAAACCTGAATGAT 

CAGACAATTATACCCCAGCAAACCCCCTCAACACACCACCCCACArTAAACCTGAATGGT 

CAGACAACTACACCCCAGCAAACCCACT7AACACTCCCCCTCACATCAAACCTC 

CAGACAACTACACCCCAGCAAACCCACITAACACTCCCCCTCACATCAAACCTGAATGAT 

CAGACAACTACACTCCAGCAAACCCACTCAACACACCCCCTCACATCAAGCCCGAGTGA* 

CACACAACTATACCCC^GCAAACCCACTCAACACACCC^ 

CAGACAACTACACTCCAGCAAACCCGCTAAATACACCTCCCCATATCAAGCCCGAATvjAi^ 
CAGATAACTACACCCCAGCAAACCCACTCAACACACCTCCCCATATTAAACCCGAATGAT 
CAGATAATTATACTCCAGCAAACCCACTTAACACACCTCCCCACATCAAGCCCGAAXGAT 
CAGATAACTACACCCCAGCAAATCCACTTAACACACCTCCCCAC^XC^AACCCGAATGA^ 

CAGACAACTACACCCCAGCAAATCCACTCAACACACCTCCCCACATCAAACC 

CAGACAACTACACCCCAGCAAACCCACTTACCACACCTCCCCATATTAAGCCCGAATGGT 

CAGACAACTACACCCCAGCAAACCCACTCAACACACCTCCCCATATCAAACCTGAATGGT 

CAGACAACTACACCCCAGCAAACCCACTCAACACACCTCCCCACATCAAGCCTGAATGGT 

CCGACAACTACACCCCAGCGAACCCCCTCAATACACCTCCCCATATCAAACCTGAATGA7 

CCGACAACTACACCCCAGCAAACCCACTCAACACACCACCTCATATCAAAC>. * C AATCAT 

CTGACAACTATGCCCCAGCAAACCCACTTAACACGCCCCTCACAA «. * AAACCTGAATG AT 
CTGACAATTATACCCCAGCAAACCCACTTAATACACCTCCCCATATTAAACCCGAATGAT 
CCGACAATTATACTCCAGCAAATCCACTCAACACACCCCCTCATATTAAACCCG AA * w AT 

CGCACAATTACACCCCACCAAACCCACTCAACA^ 

CAGACAACTACACCCCCGCAAACCCTCTTAACACGCCTCCCCATATCAAACCCGAA^AT 
CTGACAATTACACCCCTGCAAACCCGCTCAACACACCCCCTCATATCAAAC^G^^A-^ 

CACACAACTACACACCAGCAAATCC^CTCAATACACCCC^ 

CACACAACTATACACCAGCAAACCCACTAAATACACCCCCACATATTAAACCTGAG^u^ 
CAGACAACTATACACCAGCAAACCCACTTAATACACCCCCACATATCAACC^CGAA^wA^ 

CAGACAACTACACRCCAGCAAACCCACTTAACACACCCCCACATATTAAAC*#OT^^ a * 

cacacaactacacaccagcaaatccccttaacacccccccacacattaaa 
cagacaactatacaccagcaaacccactcaacacacccccacatatcaaacccgaa^gg 4 

CACACAACTATACACCACCAAATCCACTCAAC^CACCCCCACACATCAAA^ 
CCCACAACTACACACCACCTAACCCACTCAACACTCCCrCACACATTAAGCCAGAATGA* 
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CrCATAACTACACCCCACCAAACCCACTAACCACCCCTCCACACATCAAACCAG^TCAT 
CCCATAACTATACCCCAGCAAATCCACTAACCACTCCTGCACACATCAAACCAGWTCG^ 

CCGACAACTATACCCCAGCAAATCCACTAACCACCCC^ 
CCCACAAC7ATACTCCAGCAAATCCACT7AACACCC 

CAGACAArTACACCCCAGCAAACCCACTAAACACCCCCGCACACATCAAAC.Au^ : uw^ 
CTGACAAT7ArACCCCAGCAAACCCACTAAGCACCCCTGCACACATCAAACC^^ : ^ : 
CCGATAACTACACCCCAGCAAACCCGCTTAATACCCCAGCACATATCAAACwrtU^G^^ 
CCGA7AAC7ACACCCCAGCAAACCCGCT7AA7ACCCCACCACATA7CA^CwAC^ 

C^CAACTACACCCC^CAAAC^^ 

CCGACAACTATACCCCAGCAAACCCACTAACCACCCGCGCACACAi.AAACwAG^AioA. 
CTGACAACTACACCCCaGCAAATCCACTAAATACCCCAACACACA"TCAAACCAGAATGGT 

ctgataattataccccagcaaacccactaaacactcccgcacac\tcaaaccagaatgat 
ccgataactacattccagcaaacccactaagcaccccagcacacattaaaccagaatgat 
ccgacaactataccccgccaaacccgctcagcaccccaacacatartaagc 

C^GA^AACTA^ACCCCAGC^AATCCACTCAGCACCCCAGCACACATTAAGCCAGAATGAr 
CCGACAATTACACCCC^GCAAACCCACTTAATACTCCAGCA^ 
CCSACAACTATACCCC^^ 

C^GATAATTA*ACTCCAGCAAACCCACrCAAC\CTCCAGCACACATCAAACCACAGTGv i 

C^TAACIATACCCCAGC^ 

CTSACAATTACACTCCM^ 
CAGACAACIATATCCCAG^^ 

CAGACAACTiraceCC^^ 
CAGACAACIACACCCCC^^ 

CAGACAACTACATCCCAG^ 
CTOACAACTACMCCCTO 

CAGACAACTACACCCC^^ 
CSGACAACnaCTCCAGC^ 
CAGACAACTAZACCCCA^^ 
CAGACAACTACACCCOW^ 
CAGACAACraCACCCCAGC^ 
CCGACAACTATACTCCCGCTAACCra 

CCGACAACTAiaCtCD^ 
CCGACAACIATACCC^ 
CTGAClWCTATACTCr^ 
CAGACAACTACACCtffi^^ 
OGACAACTACATCCCAGC^ 
OKMAACTACATCC^^ 
CAGACAACTATATTCCAGCC^^ 
CSGACAATrACACCCCAGCaACCCr^^ 

CCGACAACTACACCCOT 

CCGACAACTACATCCCTGtCAATCCCCTAAGTACCCCACCACATA^CAAGC 
CCCACAACTATATCCCTOC^^ 

CCGACAACTATACCCCTGCCAACCCKTAACrrACCCCACC^^ 
CCGACAACTATATTCCTSCTAACCCCCTAAGCACCC^ 
CCC«W»ACTATACTCC«CTAATCCCCT 

CCGACAACTACACCCCTGCCAAtCCCCTAACCACCCCACCACATA ^C ::: ^-A : 

KGA«ACTACACTCCCSCTAACCCCCTAAGCACCC« 

CTGACAACTACATCCCTCCCAACCCCTTAAACACT 
C7GACAACTACA7CCCCSCAAA7CCAT7GACCACCCCACCCCACA 

CTGATAACTArACCCCCGCAAACCCACTGAGCACCCO\CCGCACA : ^^^- ^ 

CT3ATAACTATArrC=«^^ 
CACACiWCTACATCCC^^ 
CACA7;UC7ACACCCCW^^ 

CACACAATTACATCCCCGCAAACCCGCTAAACACACCACCCrATA . ^^-^ 
CACACAACTAT ACCC»CCCAACCCACTCAACACCCCTCCCCACA . -^AA^, 
CACACAACTATACTCCACCCAAC^^^ 

CTGACAACTACACCCCCGCCAACCTAC— AACACCtrTTTTCAT A . . A^v-AC~\ . , . 
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ACTTCCTCT^CCATACSCAATCCTACCATCAATCCC^T^^ACGACC 
ATTWCTATTJICCATATCCAATCCTACCATCAATCCCCAATAAACTrtGuAGvj 

A^TTCCTATTTGCA* Av.uCAr\* .UAU^.v.^ ww-o*^ , 

A - k 1 „ „ r~ ac -- v -rAA' T, *-CCCAACAAACTAGGAGw 

A . A — raCArATaC^ATCCTACGATC^ArCCCTAACA^U.AwwMCw 

A ^:Zl^^- CATAC GCAATCCTACGATC.AATCCCTAACAAACrACGAGw 
,lll;Z^ A 3CATACGCAATCCTACGATC.AATCCCCAATAAACTAGGAGG 

^^CC^ATrCGCATACGCAATCCTACG— CGATCCCCAACGACw iAGGAGG 
ACTTCCTATTTGCATATGCAATCCTACGATCAATCCCCAACGGACTACGACG 
AC^CCTATTTGC^rACuCAATCCTACGATCAATCCCTAATAAACTGGGAGG 
ACTTCC7 \TTTGCATACCCAATCCTACGATCAATTCCCAACAAGCTAGGACG 
A^CCTATTrGCATACCC^TCCTACGArCV^rT CCCAACAAACTAGGGGG 
r-rrGCATACGCGATCCTACGATCAATTCCCAACAAACTAGGAGG 
AC ~ C ^^— GC^rACGCAATCCTACCArC.^TCCCCAAC-^CT^Gv.AG^ 
A^^GrrTGCATATGCGA-CCTACGArCAArrCCCAACV^ACTTGGAGG 
A^~CTrATT?GCATATGC^TTCTACGATOAA™CCCCAACV\ACTTGGAGG 

. * * * , .,- -^Ti^nrii^C^TACGA~CAA~CCCC^ATAAACTAGG^&j 

.^-^^^CjV-ACGCAATCT-ACGATCVVrCCCCAAC^CTAGCyiG^ 

- — » ^ — «^ ~~^i~r^?^AATAAACTAGwAu\j 

AC^CC^ATTTGCATACG^aaTCTTAC^ - w-vA . s- - •^rt.-'™* « ^ ^ „ 

A^TTC^ATTiGCATATGCAATCTTACGAiCAATCCC^ 472 

s " " ^^^^^t,, /-^^ ^/-ai^^^r , r!AACAAACTAGG'w j>j 4/2 

z /^pr^rTA^TTGCATACGv-AA - CCTaCja * ^_aa - ^ — 

^CTT^A^^- - V.CAAACTAGGCGG 472 

AcrrccTArrrGCATACGwJv. ^c^v. ^a. - „ AGS 472 

ACT^C GTATTT GCATACG\-A*-i. . CTT^Cj^ - >A* . - -< — 

AScC^frrGCATACGCAATCCTACGArCAArrCCAAA^ ; 
wcr . A ^ CKGTACGC AATTCrACGA?CAATTCCAAATAAA. -AG««Gv 4 , 

•ACTTCTTA. » i«s-AT««G<-AA ~~~ , + r~ririitt AT> 

jSSGTOCATACGCAArTCTACGArCAATCCCCAACAAACTAG^G. 4,2 
IcWC^A^GCATACSC^TC^ACGATCAGrrCCTAACAAACTAGG^ 472 
AC^SA^CATACGCAATCrrrACGATGAAT7CCTAACAAAC?A^ 4.2 
^^^^TCCAArCCTACGArCTATCCCCAACAAGCTAG^GG 4,2 

ACTTCTTATTCSCATATGCAATTCTACGArCAATCCCCAACnAACl^^AGw 4. 
ATTTCrrArrCGCATACCXlVATTrrACGCrCVArrC^AA ^CTG^G. 4. 

ACTTCTTATITG^TATCCAATCCTACGAT^^ J- 

. r .. - -i — mrt — irirm A^rf^rrgA^ / ^AA*^^ —^"AAACxAG^Avjvj s < - 

ACTTCrrATTNGv_ATAC^^AA-C:C-T«c.^. — 47^ 

ACTTTTT ATTCGCATACGCvt ^ — .ACja.w^. ^ , wrr ^r'- 4^7 

ArrrCCTATTrCCATATCCGATTCTACGATCAATrCC^C^CTAGC^ 4 ? 2 

ATrrCCTATTCGC^TACCC^rrCTCCGATCGArTr^C^CTACCAC. 4. 

^—.—w^n^-i^'-i • -^^"^A""^ — cCTAACAAACTAC^ALivj * ' - 

AC^CCTATTCGCATACCCAATCCTCCGATCAATTCCTAATA^CTAGoAGC ; , 

ArTTCCTATTCGCATATGCAArCCTCCGArCAATCrCTAACA^^A^ 4. 

A -_ rT - TArr CGCA-ATCCAATTCrCCGGTCAA— CCCAAT AA* ..A&~CC * • . 
2— ^ArrCG^rATCCAA-CTCCGATCAArtGCCAATAAACJAGCA^ 4- 

—cSArTCGCATACGCAArCCTACGATCAAr-GCrAAC^CJACCA^ ; 2 

ATTrCTrArrTGWrACGCAArTCrACGAT—TCC^AAC^^AG. 47 

A~crrAt^.A : Ac : ^ : 4 7: 

ATTTt'ZTATrTGCA.Aw^'.*^. ^A . . — 
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A ^^^—-TCCATACGCAATCCTACGATCAA-rrcCCAACA^u .moomu^ 
A lllX^ ArrrcCA -:ACCCAATCCTACC:ATCAA— CCC.^CAAACTAGGA^G 
A^CrrATTTCCATACGCAAtCCTACCATCAATTCCCAACAAACTAGCAGG 

ACTTCCTArrTCCATACGCAArCCTACCATCAATTCCC^ATAAA . .AGGAGvj 
ACTrrCrA-rCGCATACGCAATCCTACSATCAATTCCAAATAAACTAGGAGG 
A ^ CCTA ^ 7rcCATA -:GCCAr7CTACGATCAATTCCCAACAAAC:AGGAGG 
A^CCTA^^ATATGCCA-CTACGATCAATTCCCAA^CTAGGAGG 

ACTTCCTATTTGCATA. jv-C^« wCTr^jA.v.^* . w^-u^v..-^ 

V_ „_ . . . — ^rri-^i- c CAACAAACTAGj^G w 

Acrr-crA-rrGCArAtcccA— ctacc:atcaattcctaa..^Au,.^o^w 

A -^^ Arrra CATAC3CAATTCrrCGGTCAArCCCCAA.AAACT«C^ 
A^TTCCTATTCGCATACGCAATCCTACCATCAATCCCCAATAAA , iAGGAGw 
ACTrCCTArrCGCATACGCAArCCrACGATCAATCCCTAATAAACrAGGC-G 
ATT— CTATTCGCATACGCAAtCCTACGATCAATCCCCAATAAACrAGGCGC 
A'^rrCCTATTTGCATACGCAATCCTACGATCAATCCCCAACAAAi^AGGCGG 
At^cCTATTTGCATACGCAATCCTACGATCAATTCCCAACAAA - * AGGCGG 
A ^ c ^,^ aCA -ACGCAATCCTACGATCGATCCCC^CAAAITAGGCGG 
A^CCTA~rrGCATArGCAATCC7ACGATCAATCCCCAACAAA » lAGGCGG 
A r^cGTATTTGCATACGCAATCCTACGATCAATCCCC^CAAACTAGGCGG 
A l^^ A ^ CGCATA CGCAATCCTACGA"CAATCCCCAACAAACrAGGCGG 
A ^; CTAWG ^ TArG CAAXCCTACGAXCAArTCCrAArAAArrAGGTGG 

ACTOTATOK»TATGCAATCC^ 

ACrTCCTA^CGCATAiGCAArCCTAC3ATCAATTCCTAATAAACTTGv«AGvj 
Ar^C^A^CSCATArGC^TCCTACGATCAArTCCTAATAAACTTGGAGv, 

ACrTCCTAT7CCCATATGCAATCCTACGATCAArrCCTAA,AAACTT 

AT7TCCTATTCGCATAXGCAATCCTAC3ATCAATTCCTAATAAA 

ATTTCCTATTCC^TATG^rCCTACGA-CAATTGCTAA^C^^ 

A' T TTCCTA7TCGCA7ACGCAA?CCTAC5ATCAAT7CCTAATA 

a^t^Sat^tgcatacgcaatcctacgatcaattcctaataaacttggagg 

aS^CGCATAC^^^^^ 

ATTrCCTATTCGCATATGCAArCTTACGATCAATTCCCAA^AA 
ATTTCCTATTCGCATAiGCAATCrrACGATCAATTCCCAATAA 
ATTTCCTATTCGCGTAXGCAATCTTACGAXCAATTCCTAAiAAAC^TsjGAOT 

ATTTCCTATTCGCATATGCAATCTTACG ATCAATTCCTAa i 

ATTTC^ATTCw.s^.A.vjC^*ww.«Cj«-w*i^-^ 

AC^CrTArrC^CArACGCAATCCTACGArCACrrTCCCAA.AA^CrrG^GG 

L1rS=^CGCATACGCGAT^ 
ACTTTCTArTCGCATACGCAATCTTACGATCAA^ 

ACrrTCTATTCGCATACGCAATCTTACGATCAATGCCTAA^AA^CTT^AGw 

AcmcrArra^TAKCAATcrr^ 

ACTTTCTATTCCCATATCCAATCTTACGATCAAT-CCTAA^A^^ 

ACTrrCTATTCGCATACGCAATCTTACGATCAA^ 

ACTrTCTATXCCATACGCAA7Cr7ACGA?CAA7CC^ 
ACTrTCTATrCCC^ACGCAATCTTACGATCAATCCCTAA.AA^CTOwAC. 

ATTrCCTATTCGWTACGCAATCTTACGCTCAArCCCTAA.^^CCAC. 

ATTTCCTATTCGCATACGCAATCT7ACGATCAATCCC^AAj.AA^CTTG^ACu 

ACTrrCTATTCGCATACGr^TCTTACGATCAArrCCTAA^AAG^GCACG 

ATrTCCTArrCGCArATGCAATCCTACGATGAATCCGTAACAAAC^^CG 

ATTTCCTATTCGC^TACGCAATCTTACGAT^ 

ATrTCCTArrCGCATATGCAATC-ACGA3CAAT : GC.^A^C^-CA 

ArrrCCTATTTGCA.^^^^-lZ^lII^AA TAAACTAGCACG 
ATTTCCTATTTCCATACCCAATTTTA.^ . — ^^TTVc-agcaCG 

^I^JI^^^^^^A^A^ 

ATTTCC7A7T7CCA .<w^-CA 
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hy d • i ae CACACAArTATACTCCACCAAACCCACTCAATACACCCCCTCACArr AAA^C^ . 4 2 0 

mun . mun cCCACAATTATACCCCAGCAAACCCACTCAATACACCCCCTCACATCA.o^mA . ^ 4 = 0 

a 1 C . a 1 c CACACAACTAC^CCCCAC-AATCCACTCAACACACCCCCTCArA^C^^^ A . o 

cer.ela.kaa CACACAACTATACCCCAGCAAATCCACTCAATACACCCC^ 4 p 

« r . e U . xar. CAGACAACTATACCCCACCAAATCCACTCAACACACCCCCTCACA , ^CCTC^-^. 4 , C 

csr.ela.can CAGACAACTATACCCCACCAAArCCACTC^CACACCCCCTCA(^TrA^C^^ ?: 4_o 

cer . ni3 . «.n= CACACAACrATACCCCACCAAArC^CTCAA^CACCCCCTCACAT^^^- < - ° 

C= r . r.i? . yes CACACAACTATACCCCACC^AAtCCACTCAACACACCCCCTCACA ^—^o-. ^ - - 0 

cer.r.ia.ker CAGACAA<-ACACCCCAGCAAATCCGCTCAACACAC^ 

«r . r.i? • ?ul cAGACAACTACKCCCAGCAAATCCGCTCAACACACCCC^^ 

csr.ela.sco CAGATAACTACACCCCACC^CCCACTC^CA^ «;J 

C— dam cAC^CAAATACACTCCAGCAAATCCACTCAACACACCTCCTCATA^A^C^CG^ToA. 4.0 

-aa ta- c^CAACTATACCCCAGCAAACCCACTCAACACTCCCCCrCATA, ^AAACCTGAA^-. ,_0 

1 ' ' ^ U s CGwACAATTATACCCCAGCAAACCCATTAAATACGCCCCCACATATTAAACCCGAATsjA^ 4 - 0 

III ' W ccCACAATTATACCCCAGCAAACCCATTAAATACACCCCCACATAaTAAACC^ 420 

mOS .chr CSGACAATTAtACCCCSK^^ 

mcs be- CGCACAATTArACCCCAGC.AAACCCATTAAACACACCACC^C\rAX-AA^C ..^G^ 4.0 

" *ll cggacaactatactccag^^ «J 

bala.acu C=GAC^CTATACCCCAGCAAACCCACTCAG?ACCCCAGCACACA^^C^G^^ r; 4 0 

bala.edi CAGACAACIMACTCCAGCAAAT^^ 4 0 

elea . rob cacAOACtAS^coccAAACCcac^^ * : 0 

bala.mus CAfflWCMCtACACC^^ ~ 

neS a. M v CAGATAACTAC^CCCAGCAAACCCACTCAGTACCCCAGCACACA ^^^S?™ ^0 

SM.Pfcy CAOACAjraTACOWUK^^ ?" 

«=h • eui CTGATAACrArACCCCAGCAAArCCATTAAGCACCCCCGCACAC^T^CCAGA^T^ 4 0 

Slcbl CTGAT^CTATACCCCACCAAATC^^^ -J 

CMh.hec CTGATAACTATACCCCAGCAAATCCATTAAACACCCCGGCACACATCAAACC^GAA^^aT 4 0 

lage.cbs CTGATAACTATACCCCACCAAATCCATTAAGCACCCCAGCACACATCA^C^GAAiGAi 4.0 

5«o bcr CTGATAACrACACCCCAGCAAATCCATTAAGCACCGCTGCACACATCAAACCAGAAi^^ 4.0 

llsso.oer CTGATAACTA^CCCCAGCAAATCCA~AAGCACCCCTGCACACAT^C^GAAT^. 4.0 

do. mac ctgataactatactccaccaaatc^ctaagc^^^^ J;J 

ilo.mel CTGATAACTATACTCWGCAAACCCACTAAGCACCC^ 

!«e . a-. CTGATAACTATACTCCAGCAAACCGACTAAGCACCCCTCCACACATCAAAC^ 4.0 

grL.gri CTGAT^ACACTCCAGCAAACC^ 

ose.cra CTGATAACTATATTCCACCAAACCCACTAAACACCCCTjCACACATCA«2^^^2^^^Z M 

iage . ac, CTGATAACTACACTCCACCVAATCCACTAAGCACCCCTGCACACA -^^AA. J - 0 

«!!.b« CTGACAACTATACCCCAGCAAATCCACrAACCACCCCTG^CACAT^CCACA^.^ 4.0 

:« . br* CTCATAACTATACTCCAGCAAATCCACTAAGCACCCGTGCACA^TC^^C^GAA^A^ 4 0 

Ll.caa CTGATAACTATACCCCAGCAAATGCACrAACCACCCTtCCACATATCAAAw— «GAAw^^ 4 0 

-l.-.ri CTGATAACTATACCCCAGCAAATCCACTAAGCACCCCTGCACATATCAAAC-ACAA^«^ 4 0 

^l.dil CrGATAACrATACCCCACCAAATCCACTAAGCACCC-CCACACATC^C^AA 4.0 

seen, ci/ CTGACAACTATACCCCAGCAAATCGACTAACCACGCCTGr^^^-^-'GAT 4 2 0 

cur.adu CTGATAACrATATCCCACCAAATCCACTAACTACCCCrG^CACATCA^C^CAG^ 4.0 

fro 
•:.*U3 . chi 
Ji-a . ion 



a; aau a , a i .l^v^ . ^-irAA~CAT <2Q 

CTC A7AACT ATACCCCAC CAAA TCCACT AAACACCCT7 ~ CACA CA . O^AC^ACAA 4 ** 
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kogi . sim 
phys .cac 
lipo. vex 
phoc. 3 in 
bera .bai 
ziph.car 
meso.tur. 
meso. bid 
mesa - den 
hype . amp 
meso .per 
pone .b La 
hex. lib 
hi??- amp 
die . sum 
rhin. son 
cera 

baby -bab 

phac.af r 

sus .bar 

sus . scr . ewb3 

lama.cla 

lama.gua 

vie .vie 

cam.bac 

arc. for 

arcgaz 

,eutn . j lib 

zal.cal 

qdo . ros 

pfco.fasciata 

pho.gro 

pho . vi t 

cvs . cri 

hyd . le? 

Is? .wed 

mir.leo 

eri.bar 

men • sch 

heia.mai 

sel.chi 

ail.ful 

£el 

can 

Cai 

gla . sab 
gla . vcl 
hyi . pr.a 
per . aer 
bei .pea 
p "e . mom 
ga la . demi 
pero . ?Q~ 
ga la . ma~ 
ga la . moh 



AT^CCTATTCCCCTACCCCATCCTACCATCrC^CCCAATAAACTACoACC 
rcTrCCCATACGCAATTCrACCATCAArrCCCAA.AAAxTAG^ACO 

A^C^LlACGCAA^^ 

^C^CCTCTTCGCATACGCAATCTTACGATCAGTCCCTAATAAACTAGGGGG 
AScC^CGCATACGWTCCTACGATCAArTCCCAATAAACTAGGAGG 

aIttSattog^tatgc^ 

.^CC-AT-CGCATACGCAATCTTACGATCVxTTCCTAATAAACTAG^ 
?il^X:~GSTACGCVVTCCTACGATCAArCCCCAACAAATTAGCAGG 

J^^ OTGCATA TGCAATTTrACGATCAGTTCCTAATAAACTAGwACC 
^CCTA^G^ACGCCATCCTA<XA7CAATTCCCAATAAACTGGGAGG 

SSg^cgcatacgcaa^^ 

A^CCTGTTCGCGTACGCGA-rCTCCGATCAATCCCCAACAAACTAGGAGG 

ac^cc^aScgcctacgcaatcctacgatccatccccaataaactaggcgg 
^-S^cttacgcaatcctacgatccatccc^caaactagccgg 

ATTTv-CTA^U^^ ^ ^ tta—C'TAACAAACTAGGCGG 

^^™SaS 

aSc^tttg^acgcca^^^ 

AOTCCTArrCGCCTACGCCA7CCTACG7TCAATCCCTAA : AA^^AGGT^ 

aSSattcgcctacgctact^^ 

^„,~ csccrA CGCTATTCTACGrrCAATTCGTAATAAACTA(3GT^ 
ACT7CCTATTTGCATACGCCATCCTACGA7CCATCCCCAATAAAOT 

AOTcSaTTTGC^T^GC^^ 

ATTT^CTATTC-wl.av. CSAT '—A''CCCCAACAAACTAGGAGG 
a-r-rrrCTATTCGCTTACGCCAi l i -AC^Ai — a_v.> — — \rv 

ac^SJtSkctacgcaatcctacgatcvatccccaacaa^ 

ACTTTTTATTTGCCTACGCAATCCTACGATCAATTCCCAACAAACrAGG 
J?^A^CCTACGCAATCTTACGATCCATCCCCAACAAACTAG»& : 

aSSSt^Satgcaatcct^^^ 

A^C^a1tTGCCTA M ^ 

atScc^aWtacgcaatc^^ 

ATTTCCTArrCGCCTATGCAATCCTACGATw^ : - :: ^CAAA 
A 1 ~7^C^ATTCGCCTAC3CAATCCTACGArCTATCGCGAAi.AAACTAGGAaG 

ACTTtuu. i. IVJ ^-^^-; —r-r— • i f-*" a T'-'"i - ^T'"GAACAAACTAGGAGG 

ACTTrTTATTrCCrrACGCTArCCTAC-ATC^--C--AA^^ 

ACTTCCTATTCGCATACGCAATTCTCCGATCCATCCC^AACAAACTAGGGTC 
ArrrTCTATTCCCCTATCCTATCCTACCArC^TTC^AA : A^TTAC.ACG 
ACTTCCTArrrGCATATCCCATCCTACaArCAA^C^-^ACGAC. 
-C^-rcr ATTTCCATACGCAAtTCTACGATCTATTCC^.AAACrAGwAUw 

AmCTA ™ft:^:^:™5:*:X^ C -GCAACAAACrACGACG 
ACrrTCTAATTTA. -^^-Xtll^I^XZ^CAAACTACGCCG 

-CC7 ATTCGCAT ATGCTATCTT ACC A . CTA . ■ ,«-irr 

TCCTATTTGCCTACGCCATCCTACGATCTACCCCCAACAAACTAGCAGG 

"J.?!^!-, , — "-lA-CAArrCGCAACAAACrrACGAG^ 

^^lU^^-ci--— ^A : SATC-CCAACAAACrAGCAGC 

AcrrcTTATjrcccTAC-ccA ;^i:^ A :^:;-^ AAT aaactagcagg 

ATTTCCTA7T7CCTTA . jCTA , TT7 A^ A . - -A - Z77i- i AAC~ AGCTCC 
A __ CCTA — CCCATACCCAATrCTACCATCAATCCC -AA . AAACTA^T^ 



■ i. . . 
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cro.cro 
sym . ree 
bam. tiio 
fra.fra 
ich-cru 
ar*c .par 
anc.vir 



nyc . COU ATTTTCTArrCCCCTACOCCATCCTTCGATCAATCCCCAACA^^AGwAoo 4 , . 

ATTTCCr^trrGCCTACaCAArrCTCCaATCTGTCCCCAA.AAA^AC^ 4.. 

Z'' A T ^CCTATTCGCCTACACAA~CTCCGA7CCGTCCCTAACAAA<. . AC&*~ 4 • - 

dua due: ACrrrCTA— CCGATACGCTATCCTCCCATCTATCCCT^A . AA~CT*G^ wu 4. ; 

Cug.cuv, ^ * a-CA-CTG-ACCAAACAAACTACCAGG 4.: 

„- ATTTCTTATTTGCCTATGCCATCCTTCGCICAATCCCAAACAAACTACGAGvj 4.. 

o 1 AC^CTTATTTGCCTACGCC^TGCTrCGTTCAATCCCCAACAAACTAGGAGG 472 

r-a b'v ACTTCCTArrCGC-TATGCCATCCTGCGCTCAATCCCAAACAAACT^^ 4.* 

llZ ' - -1 ACTTCCTATTCGCC-ACGCCATCCTACGCTCAATCCCAAACAAACrrGGAGG 4 , 2 

--a "cob ATTTCCTGTTCGCTTATGCCATCCTACGCrCAATCCCAAACZAAACTCGGAGG 472 

til " J" ATTTrCTGTTCGCTTATGCCATCCTGCGCTCAATTCCAAACAAACTCGGAGG 4-2 

I~ S£ AcScTArrCGCCTATGCCA-CCTACGCTCAATCCCAAACAAACTAGGAGG 472 

«- va! ^Sa^CTACGCTATCCTA^ 472 

ACTTCCT ATTTGCCTATGCTATCCTGCGCiCAATCCCAAATAAACTCGGAGG 472 

AcrrccranarawrGccATcrac^ 472 

ACTTCCTAT^GCGTATGCTATCGTACGATCAATCCCCAACAAACTCGGAGG 472 
AC^CCTAT^CCTACGCCAtCCTACGCrCAATCCCC^CAAACTCGGAGG 472 
ACTTCCTATrrGCCTACGCTATTCTACGCTCAATCCCCAATAAACTTG^GG 472 

ATTTCTrATTTGCA7ACGCCATCCTACGTrCAATTCCAAACAAACTAG«AGw 472 
gru.ar.C.a.iC ACTTTTTATrrGCATACGCCATCCTACGTrCAATCC^ J; 

gru.ar.C.La ACTTTTTATrrGCATACGCCATCCTACGtTCAATCCC^ 4 ; 

i.„ acTTCC^A^GCATACGCCATCCGACGTTCAArCCCA^CAAACTAGwAGw 

g^calpra JSiSS^GCCa^^ - 

fru - can . row ACTTITEATTT6tnaCSC»TCTO^ £ 

gru . can . =ab ACTTrTTATTTGCCTACTCCArCTTACGCTCAArCCCA^ACAAAC^ < • - 

|su . can . car. ACrrrrTATTTGCCTACGCCAT^^ Jj 2 

" A _ — rcrA^ACGCCATCCTACGTTCAArCCC^ * ^ 

gru. mar. ACTTTCTATTTGCATACy»v.Coi^wiAC«^0^-w-Urt^^^^^^^ 
Iru.^iS ACTTTCTATTTGCATACCCTATCCTACGTrCAATCCCrt^ACnAA^TAGw 4 - 

Jw.jal ACTTCTTATTTGCATACGCTATT C ^^" "^^^^^^^qq^q ^ 

a — alb ArrrCCTATTCGCATATGCGATCCTACGCrCAATCCC=AATA^CTAGo«G« 4 * 

Sl'«im AC^TCCTATrCGCCTACGCCATCCTACGCTCAATGCCCAACAAACTAG^^Gsj 4-2 

S :Cer aScSatttgcc^acgccatc^^ J ; 

£*i.p« ACTTCCTATTTGCTTACGCCATCCTACGCTCAATCCCCAATAAACTG^CCG 
iJl.La ACTrCCTArrrCCCTACCCTATTCTACGCTCAArrCCCAAC^^AC.CGG 4.. 

I*:..me ACrTCCTACTCGCCTACOCCATCCTGCCArCAATCCCGAATA^CTAouAGG 47. 

*;l.sha ArTTTrrATTTCCATACCCTATTCTGCGATCAATTC^ 4 - 
5 „, — Ar^r£A~^C^ACCA^CCA"CCAAACAAACTAG^AG^ 4 / - 

chr/ . ? I c ACTTTCTrrrCGCTr^CCC.^. , X:""^-X^-^r222rAAA--TACGACC 4 7 : 

^ . mud A ^ C ^ A IE:S^-"-- c^^-CCAAlcAAACTACGCGC 4 7 Z 



e un . egr . ACTTCrTATTTCC- ^^Z^-c-^CAAACTAGCAGC 
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BLASTN 2.1.2 CNov-13-2000] 



Raf«r«nca ; w*c* 
Altschul. Stephen F. , Thomas L. Madden. Alejandro A. Scha^rer, 
Jinqhui Zhang. Zheng Zhang. Webb Miller, and David J. Lipman 11397) * 
•Capped BLAST and PSI-BLAST:' a new generation of protein database search 
programs", Nucleic Acids Res'. 25:3389-3402. 



RIO; 9845936B9-1224-27770 



I 



Query- 



(229 letters) 



Databaaa: Sequences from complete mitochondrial genomes 
129 sequences; 3,164,247 total letters 



If you have any problems or questions with the results of this s 
please refer to the BLAST ?AQa 



earch 
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SeCAiences producing significant alignments: 



(bits) Value 



ref |NC 
reCl^^C 

ref I^^C 
ref INC 



001700_. 1 
001325.1 
002008.. 1 



001602.1,1 
000884 . 1 
001808.1 



001 892.1 



ref INC 
ref |NC 
ref INC 
r*»« fMC 001821.1 



001783. JJ 
002073.1 I 



001779.1 



001569.1 



refjNC. 
re £ I NC 

ref INC 
ref I NC 
r«>f IMC 001794 .1 



000889.1 



001S40.1 



r~f INC 
ref I NC 
refjNC, 



000845.1 



001655.1 



001567.1 



r*»flMC 001643.1 



rgfjNC_ 001941.ll 
^»"«|Mc"o023 91.1 



r^ ;|MC 001913.1 
re f INC 
ref INC 



001644.1 



001907.2 



r-flMC 001601.1 



r gf I NC 002009.1 
r*f lNC~boi645.1 
r^flNC 001321.1 



ref_]N£ 
re f > NC 



001610.1 



002082.1 



rgf INC 001727.1 
rjsfiNC 



001804.1 



000880.1 



— * NC 



002069.1 



rgf IMC 000886.1 



r-gflNC 001646.11 



ygflNC 001606.1 



retlNC 000890.1 



reflNC 001323.1 



r-'lNC. 002079.11 



rgf I NC ' 000934 . 1 



rgflNC 000878.1 
ipgflNC 000846.1 



re* INC 



002196.1 



- >*|WC 001960.1 



<r-*\UC 001778.1 



r*«lNC 002083.1 



001953.1 



7 -?tNC 001947.11 
r-ffNC 001770,11 



Felis catus mitochondrion, complete genome 
Phoca vitulina mitochondrion, complete genome 
Canis Caraiiiaria mitochondrion, complete g... 
Halichoerus grypus mitochondrion, complete... 
Cavia porcellus complete mitochondrial genome 
Ceratotherium simum mitochondrion, complet. . . 
Kyoxus glis mitochondrion, complete genome 
Equus asir.us mitochondrion, complete genome 
Orycteropus a!er complete mitochondrial ge... 
Oasypus novemcir.ctus mitochondrion, comple... 
R. unicornis complete mitochondrial genome 
Mus musculus mitochondrion, complece genome 
Hippopotamus amphibius mitochondrion, comp... 
Equus caballus mitochondrion, complete genome 
Macropus robustus mitochondrion, complece ... 
Sus scrofa mitochondrion, complece genome 
Ratcus norvegicus mitochondrial gencme 
Bos caurus mitochondrion, complete genome 
Pan crcglodytes mitochondrion, complece ge... 
Ovis aries mitochondrion, complece genome 
Talpa europaea mitochondrion, complete genome 
Orvctolagus cuni cuius mitochondrion, compl . . . 
Pan paniscus mitochondrion, complete genome 
Human mitochondrion, complete genome 
Balaenoptera musculus mitochondrion, compl.. 
Arcibeus jamaicensis mitochondrion, comple.. 
Gorilla gorilla mitochondrion, complete ge.. 
Balaenoptera pfcysalus mitochondrion, compl.. 
Didelphis virginiana mitochondrion, comple.. 
Hylobates lar mitochondrion, complete genome 
Cross os totna lacustre mitochondrion, comple - . 
Latimeria chalumnae mitochondrion, comple t . . 
Vidua chalybeata mitochondrion, complete g.. 
Corvus frugilegus mitochondrion, complete . . 
Chelonia mydas mitochondrial CNA, complete.. 
Pongo pygmaeus mitochondrion, complete genome 
Cyprinus carpio mitochondrion, complete ge. . 
Mustelus manaso mitochondrion, complete ge. . 
Gallus gallus micochondrion, complete gencme 
Carassius auratus mitochondrion, complete . . 
Loxodonta airicana mitochondrion, complete.. 
Falco peregrinus mitochondrion, complete g. . 
Rhea americana mitochondrion, complete genome 
Ciconia boyciana mitochondrion, complete g. . 
Salmo salar micochondrion, complete genome 
Polypterus omacipinnis mitochondrion, com.. 
Pongo pygmaeus abelii mitochondrion, cotnpl.. 
Struchio camelus complete mitochondrial ge. . 
Pelomedusa subrufa mitochondrion, complete.. 
Arbaeia lixula mitochondrion, complete genome 
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Database: Sequences from complete eitochondrial genomes 

posted date: Juh 28 # 2000 10:S6AM 
Number of letters in database : 3,164,247 
Number of sequences in database: 129 



1.37 0-711 1*31 
Gapped 

1.37 0-711 1.31 



Matrix: blastn matrix:l -3 

Cap Penalties: Existence: 5, Extension: 2 

Number of Hies to OS: 788 

Number of Sequences: 129 

Number of extensions: 788 

Number of successful extensions: 168 

Number of sequences better than 10.0: 77 

length of query: 323 

length of database: 3 , 164 ,247 

effective H5P length: 15 

effective length of query: 313 

effective length of database: 3,162,312 

effective search space: 9.89803656 

effective search space used: 9898035S6 

T: 0 

A: 30 

XX: $ (11,9 bits) 
X2: IS <29.7 bits) 
SI: 12 (24.3 bits} 
S2: 14 (23.2 bits) 
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BLASTS 2.1.2 [Hov-13-20001 



Alcschul. Stephen F.. Thomas L. Madden. Alejandro A Schi.eer. 
JUgnui Zhang" Zheng Zhang. Webb Miller, and Oavid J. Upman (1997) . 
•Gasped BLAST and MI -BLAST: a new generation of protew database search 
programs-. Nucleic Acids Res. 25:3389-3*02. 
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Database: nt 

Posted dace: Mar 2, 2001 12:20 M 
Number of letters in database: 2. 863. 827.885 
Number of sequences in database: 807,597 



Lambda K K 

1.37 0.7X1 1.31 

Gapped 

tiamtH 31 K ** 

1# 37 0.711 1.31 



Matrix: blasta matrix:l -3 

Gap Penalties: Existence: 5. Extension: 2 

Number of Hits to DB: 460542 

Number at Sequences: 807597 

Number of extensions: 460542 

Number of successful extensions: 22671^ 

Number of sequences better than 10.0: 6487 

length of query: 328 

length of database: 2,863,827,885 

effective ES? length: 20 

effective length of query: 308 

effective length of database: 2. 847, 675 

effective search space: « 77<38419l0tf0 ^ rtlfrt 

effective search space used: 877034191060 

T: 0 
Ar 30 

XI: 6 (11.9 bits) 
X2: IS (29,7 bits) 
SI: 12 (24.3 bits) 
S2: 19 (38.2 bits) 
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Table 5. Reference animals and the allocated cade numbers included in the study 



SN. Code number 


Name of the animal 


Zoological name 


1 


bhz25t 


Indian tiger 


Panthers tigris tigris 


2 


bhz26t 


Indian tiger 


Panthera tigris tigris 


3 


bhz30t 


Indian tiger 


Panthera tigris tigris 


4 


bhz45t 


Indian tiger 


Panthera tigris tigris 


5 


bhz56t 


Indian tiger 


Panthera tigris tigris 


6 


bhz63t 


Indian tiger 


Panthera tigris tigris 


7 


bhz20wt 


Indian white tiger 


Panthera tigris bengalensis 


8 


bhz22wt 


Indian white tiger 


Panthera tigris bengalensis 


9 


bhz23wt 


Indian white tiger 


Panthera tigris bengalensis 


10 


bhz28wt 


Indian white tiger 


Panthera tigris bengalensis 


11 




Normal leopard 


Panthera pardus 


12 


gz21 


Normal leopard 

* 


Panthera pardus 
• 


13 


gz3f 


Nonmai leopara 


ranmera parous 


14 


• 

gz21d 


Clouded leopard 


Necfelis nebulosa 


15 


gz22cf 


Clouded leopard 


Neofelis nebulosa 


16 


darz14sl 


Snow leopard 


Panthera unicia 


17 


darz15sf 


Snow leopard 


Panthera unicia 


13 


darz16sl 


Snow leopard 


Panthera unicia 


19 


sbz22al 


Asiatic (ion 


Panthera tea perzica 


20 


sbz30al 


Asiatic lion 


Panthera teo persica 


21 


sbz39al 


Asiatic Hon 


Panthera leo persica 


22 


humsk 


Human 


Homo sapiens sapiens 


23 


chimss 


Chimpanzee 


Pan sp. 
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Table 6. Multiple sequence alignments of the cytochrome b sec^erices 
animals with the sequence obtained from confiscated animal remain 



sb=22al 

sb=38al 

sbz39al 

adil. flssh 

gzlnl 

gz2nl 

gz3nl 

bh=23wt 

bhz28wt 

bhz22wt 

bh=20wt 

bhz63t 

bhoSoC 

bhz26t 

bhz30t 

bhr45t 

fchs25t 

dsl4sl 

dzlSsl 

dzlSsl 

gz21cl 

gz22cl 

chimss 

faumsJc 



TCAATCTCACGACCCTTCTCAOTAGACAAAGCC.VCCCTGACACCA, .^w^^w^v. ^ 

TGAATCTCAGGAGGCTTCTCACTAGACAAAGCCACCCTGACACGA^ o0 

TGAA^CTGAGGAGGCrrCTCAGTAGACAAACCCACCCTCACACGA. . CITT ^v- 1 ^CAv. oO 

TGAA"CTGAGG ACGCTTCTCACT AGACAAAGCTAC CCTGACACC AT7CTTT GG ~ i iCCAC 60 

TGAATCTGAGGAGGCTTCTCAGTACACAAAGCTACCTTGACACGATTCTTTGC 60 

TGAATCTOKCAGCCTrCTCA^^ 60 

TGAA~CTGAGGAGGCTTC?CACTACACAAAGC7ACC7TGACACGATTCTTTGCCTTCCAC 60 

TGAATCTGAGGAGGCTTCTCACTAGAC^GCCACCCTGACACGArTOTGCmCCAC 60 

TGAATCTGAGGAGGCTTCTC^GTAGACAAAGCCACCCTGACACGATTCTTTGv-CTTCCAC 60 

^GAATCTC^CGAGGCTTCTCAGTAGACAAAGC^^ SO 

TG AATCTGAGGAGGCTTGTCAGTAGACAAAGC CAC CC7G ACACGATT ^ ^35^5 " 

TGJUTCTGAGCBUK^TTCTCa^ " 

TGAATCTGAGGAGGCTTCTCAG7AGACAAAGC JO 

TG AAT CTGAGGAGGCTTCT CAGTAGACAAAGC CACC CTGACACGA^ M 

TGAATCTGAGGAGGCrrCTCAGTACACAAAGCCACCCTGACACG ?1 j^ " 

TGAATCTGMGAGGCTACTGUj^ « 

TGAATCTGAGGAGGCTACTCAGTAGACAGTCCCACCCTCACACG^^ ~ CrTTACCTTT^C SO 



sbs22al 
sb=3 8al 
sbz39al 
adil.fles: 
gzlr.l 

5=3 r.l 

bh=23vc 

bhs23wt 

bh=22wt 

bhs20wc 

bhr63c 

bhzS6t 

bhs2St 

bhs30t 

bhz4St 

bhz2St 

d=l4sL 

dsISal 

d=16al 

gc2lcl 

chimes 
hums ?c 



□bz2:ai 



TTCATCCTTCCXTTTATCXTCTCAGCCCTAGCACCAnTCCACCTCCT^TTCCTC^i^^ 
TTCATCCrrTCCATTTATCATCTCACKrCCTAGC^GCAGTCCACC-C^G^C^C^AA 

TTCATCCTTCCATTTATCA.TCTCACCCCTACCACCAGTCCACCTCCTG^CC^^-«AA 

T7CATCCTTCCArrTATCATCTCAGCTCTAGCAC»GrCCACCTv-- i A^C^«C^G 

TtCArcctTC»rr»T»TCioccrcTac««3«^^ 

TTCATCCTTCCATTrATCATCTCACCTCTAGCACCAGTCCAC^CCT^^CC^^CwAG 
TTCATCCTTCCATTTATCATCTCAGCTCTAGCAGCAGTCCAC^C^A^C^i^C^G 
TTCATCCTTC»TTTATCATCT(^a:CCTAGCAGCAGrCCACCTC^A^CCTCCA^ 
TTCATCCrrCCATTTAT»TCTCAGCCCTAC^CCACTCCACCT-CTA^ : ^C^TC«G 



TTCATCCTTCCATTTATCATCTCAGCCCTAGCAGCAGTCCACCT-^A^-^^^^*^ 
TTCATCCTTCCArrrATCATC7CACCCCTACCACC»GTC=ACCT>^A^-^^-AQ 

TTCATCCTTCCArrrATCATCT^CCCCrAGCAGCAGTCCACCrCCTA^^C^GAG 

rrCATCCTTCCATrrATCATCTCACCCCTAGCAGCAGTCCACCTCrTA^C^C^^ 
TTCATCCrrCCAT^ATCATCTCACCCCTAGCACCAGTCCACCTC^A^-^CCA^AO 

TTCATCCnrCCArrTATCATCTCAGCCCTAGCAGCACTCCACCTC^A^-^^-- 

TTCATCCTTCCATTTATCATCTCAGCCCTAGCAGCACTC=ACCTC-.A^-^^-___ 
TTCAtCCrTCCArrrATCATCTCACCCCTACCACCAGTCCACCTC^A^w^C^^ 

TTCATCCTTCCATTTArC^TCTCAGCCCTAGCACCAC—CACCTC^A^^w^w 

TTCArCCTCCCATTTATCATCTCAGCCTrACCAGCAC— CACCTT^A^^-^- 

rrcArccTcccArrrATCATcrroxGccTTAGCAGCAcrrcAcrrT^^^-^- 

TTTATCTTACCCTTCArrATCACACCCCTAACAAC^CrrCATCTC^A^^^ - 
TTCArCTTGCCCTTCATTATTGCAGCCCTAGCACCACTtCACCTC. .A 



120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 

i:o 

120 
120 
120 
120 
1 10 
120 
120 
120 
120 



m mm 



m m 



m * • • 



ACAGGATCTAA 
ACACCATCTAATAACC 



r^TAACCCCr<^CGAATCGTATCTGACT^GATAAAA^CCA^C^TC^ 130 
rAATAACCCTTCAGCAATGCTATrr': ACT^C ATAAAAT7 Z * * 
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30 



hums k 



6br 3 9a 1 ACACGATCTAATAACCCCTCACCAATGCTATCTCACTCACATAAAATTC^ATTCCAXCA ^ 

adil . flesh ACAGGATCTAACAACCCC7CAGGAATAGTA7CCGACTCAGACAAAATTCCA. iC-^Cww* J 

c-l.il ACAGGATCTAACAACCCCTC\CGAATAGTATCCGACTC^GACAAAATTCCA^iCv-ACv.~.-\ .30 

5 r -, n i ACAGGATCTAACAACCCCTCAGGAAT ACTATCTGACTCACACAAAATTCCA^CCACCCA 1 3 0 

g 1 3 - 1 ACAGGATCTAACAACCCCTCAGG AATAGTArCTGACtCAGACAAAATTCCA^CCACCCA 1 3 J 

bh--»Jw= ACACGATCTAACAACCCCTCAGGAATACTATCTGACrCAGACAAAATCCCG^.CCACCCA 133 

th-zauz ACAGGATCTAACAACCCCTCAGCAArAGTATCTGACTCAGACAAAATCCCG^CCACGCA 130 

bhs22wc • ACAGGATCTAACAACCCCTCAGGAATAGTATCTCACTC^CACAAAATCCCG^CCACCCA 13C 

bh-"»0wc ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCACACAAAATCCCG i iCCACC_A 130 

b^'hz ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCGTTCCACCCA ISO 

bh~S6E ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCGTTCCACCCa 130 

bh :, sc ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 180 

bh-30C ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 130 

bh : 4Sc ACAGGATCTAACAACCCCTC^GGAA-AGTATCTGACTCAGACAAAATCCCGTTCCACCC^ 130 

u-rl-, 5- ACAGGATCTAACAACCCCTCAGGAA'TAGTATCTGACTCAGACAAAATCCCGTTCCiACCCA 130 

d-14sl ACAGGATCTAACAACCCCTGAGGAArAGTATCTGACTCAGACAAAATCCCGTTCCACCCA 13 0 

«.: 1SS 1 ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCGTrC^CCCA 130 

d- 15s 1 ACAGGATCTAACAACCCCTCAGGAATAGTATCTGACTCAGACAAAATCCCGTTCCaCC^A 1 3 0 

C221C1 ACAGGATCCAATAACCCCTCAGGAATGGTATCCGATTCAGACAAAATCCCGCTC^CCwu 130 

ACAGGATCCAATAACCCCTCXGGAATGGTATCCGATTCAGACAAAATCCCsjTT V-w-G 130 

cb « «is S ACAGCATCAAATAACCCCC?GGGAATCACCTCCC\CTCCGACAAAATTACC^ - 3 0 

hu ; sk ACGwATCAAACAACCCCCTAGGAATCACCrCCCATTCCGArAAAATCA~CTTC_>i.C»._i 130 



sb=22al TACTATAC^TCAAAGA-ArCCTAGGCCTTCTAGTACTAATCTrAACACT^T^^C .,0 

sb=33al TACTATACAATCAAAGATATCCTAGGCCTTCTAGT^^ -« 

sb-39al TACTATACAATCAAAGATATCCTAGSCCTTCTA^TACTAATCTTAA 2 ? 0 

adil . flesb TACTACACAATCAAAGATATCCTGGGCCTrCTAG?ACTAATCCTAGCACT^j.ACTA^w .,0 

c-i--. TACTACACAATCAAAGATAiCCTGGGCCTTCTAGTACTAATCCTAGCACrCAi«CTACTC 240 

g=2al TACTAGVCAATCAAAGACATCCiGGGCCTTCTAGTACTAATCTTAGCACTCATACTACi^ .40 

«3cl TACTACACAATCAAAGAC^TCCTGGGCCTTCTAGTACTAATCTTAGCACT .40 

bh=23vc TACTAC^CAATCAAAGACArCCTGGGCCTTCTAGTACTAATCCT.^CACT^TA^-CT- -4Q 

bh=23wt: TACTACACAATCAAAGACATCCTGGCCCTTCTAGTACT^ .40 

bh=22w~ TACTACACAATCAAAGACATCCTGGGCCTTCTAGTACTAATCCTAACACT^^rt^^G.- -40 

bh=20wc TACTACACAATCAAAGACATCCTGCCCCTTCTAGTACTAATCCTAACACT^ -40 

bh=ff3= TACTACACAATCAAAGACATCCTGGGCCTTCTAGTACTAATCCTAACACT-^^AC^ACt^. .4 0 

bh=S5= TACTACACAATCAAAGACATCCTGGGCCTTCTAGTACTAATCCTAACACT^^rtCT«w-- .43 

bh=2S= TACTACACAATCAAAGACATCCTGGCCCTTCTACTACTAArCCTAACACTC^.A^A^-. -4U 

bhs30= TACTACACAATCAAACACATCCTGCCCCTrCTAGTACTAAT^^ -40 

bh=4S= TACTACACAATCAAAGACATCCTCCGCCTrCTAGTACTAATCCrAACACT^ACTA^. -*J 

bh=2Sc TACTACACAATCAAACACATCCTCGGCCrrCTACTACTAATCCTAACACr^ACTA^u z*o 

d=14sl TACTACACAATCAAACACATCCTGGGCCrrCTACrACTAATCCrrAACACT^ACTA^- > 

d=lSsl TACTAC^CAATCAAACACATCCTCCCCCTrCTAGTACTAATCCTAACACT^.A^ACT- . u 

d=L«sl TACTACACAATCAAACACATCCTCGCCCrrCTAC-ACTAATCCTAACACT^.^^^-- 

5= 2 Lc 1 TACTATACAATCAAAGATATCCTACCCCTCCrACTTCTAArrCTAGC^^^^^^. - u 

c— 2c 1 TACTATACAATCAAAGATATCCTACGCCTCCTAGTrCTAArrCTACCGCT^^w . - u 

5 TACTACACAATCAAACATATCCTTCGCTrA— CCTTTTCCTCCTTArCCT^A^- .4 0 

TACrACACAA-CAAAGACGCCCTCGCCTTACTTCTCrrCCrrCTC-rCG . .A~ wAwA. -A 



• • * » 



CTCCTATTCTCACCACACCTA— ACGAGATCCCGACAACTATACCCCCGC^^^ 3 0^ 
CTCCTATTCTCACCACAC^ATTACCACATCCCCACAACTATACCCCCCC^. ; ^^ 

rCTCACCAGACCTA—ACGAGATCCC^ACAACTATACCC^^CC^.^^ 3 

aau.ncw v, lu^i rCTCACCACACCTCTTAGCAGACCC-GATAACrrACATCC^CC^C^^ 

c - lal GTCCTATTCTCACCACACCTCTTAGCACACCCCGATAACrrACA-rC.^ - CC ^^^ — C 00 

g - Z ci I GTCCTATTCTCACCAGACGTGTTCCGAGACC^CCATAACTACATCCCCCCwAACw^^^2 ' 

g - jal GTCCTArrCTCACCAGACCrGTTGGGAGACGCrGA7A^CTACATCCCGCC^C.^ : ^A 

GTCCTATTCTCACCAGAC^TATTAGGGGACCZTlATAAtrTACATtCCCGCCAA 



sbz38«iL 

sbzlOal GTCCTAT 
adil-flts^ CTCCTATTCTCACCAC AC< 
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bhs28wc 

bhz22wt 

bhz20wt 

bhz63t 

bhz56t 

bhz30C 
bhz4St 
bhz25C 
dzUsl 
d=15sl 
drISsL 
gz21cl 
g=22cl 
chirnss 
humsfc 



GTCCTATTCTCACCAGACCTA7TAGCGCACCCCCATAACTACATCCCCGCCAACCCTCTA 3 0 0 
GTCCTATTCTCACCAGACCTATTAGGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 300 
GTCCTATTCTCACCACACCTATTACCGGACCCCGATAACTACATCCCCGCCAACCCTCTA 300 
GTCCTATTCTCACCACACCTATT ACCGGACCCCGATAACTACATCCCCGCCAACCCTCTA 3 C 0 
GTCCTATTCTCACCAGACCTATTAGGCCACCCCGATAACTACATCCCCGCCAACCCTCTA 300 
GTCCTATTCTCACCACACCTATT ACGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 300 
CTCCTATTCTCACCAGACCTATTAGGCCACCCCGATAACTACATCCCCGCCAACCCTCTA 300 
GTCCTATTCTCACCAGACCTATTAGGGGACCCCGATAACTACATCCCCGCCAACCCTCTA 300 
GTCCTATTCTCACCAGACCTATTAGGGGACCCCGATAACTACATCCCCGCCAACCCrCTA 300 
GTCCTATTCTCACCAGACCTATTAGGGCACGCCGATAACTACATCCCCGCC^ 300 
GTCCTATTCTCACCAGACCTATTAGGGGACGCCGATAACTACATCCCCGCCAACCCTCTA 300 
GTCCTATTCTCACCAGACCrATTAGGGGACGCCGATAACTACATCCCCGCCAACCCTCTA 300 
GTrCTATTCTCCCCAGACCTACTAGGAGACCCTGACAATTACACTCCCGCCAACCCTCTA 3 0 0 
GTTCTATTCT C CC CAGAC CT ACTAGGAGACCCTG ACAATTACACT CCCGCCAACCCTCTA 3 00 
ACACTATTCTCACCAGACCTCCrGGGCGATCCAGACAACTATACCCTAGCTAACCCCCTA 300 
ACACTATTCTCACCAGACCTCCTAGGCGACCCAGACAATTATACCCT 300 



sbz22al 

sbz33al 

sbz3 9al 

adil. flesh 

gzlnl 

gz2al 

g23nl 

bh223wt 

bh:23wc 

bh222wt 

bh220wt 

bhzS3C 

bhzSSt 

bhr26= 

bhz30c 

bhz2Sc 
dzl4sl 
izlSsl 
izlSsl 
gs2lcl 
j=22cl 
"himss 
mmsic 



AGCACCCCTCCCCATATCAAACCTGAAT 328 
AGCACCCCTCCCCATATCAAACCTGAAT 323 
AGCACCCCTCCCCATATCAAACCTGAAT 329 
AATACCCCTCCCCATATCAAGCCTGAAT 323 
AATACCCCTCCCCATATCAAGCCTGAAT 323 
AATACCCCTCCCCATATCAAGCCTGAAT 323 
AATACCCCTCCCCATATCAAGCCTGAAT 323 
AACACCCCTCCCCATATCAAGCGCGAAT 323 
AACACCCCTCCCCATATCAAGCGCGAAT 329 
AACACCCCTCCCCATATCAAGCGCGAAT 323 
AACACCCCTCCCCATATCAAGCGCGAAT 323 
AACACCCCTCCCCATATCAAGCGCGAAT 323 
AACACCCCTCCCCATATCAAGCGCGAAT 328 
AACACCCCTCCCCATATCAAGCGCGAAT 328 
AACACCCCTCCCCATATCAAGCGCGAAT 323 
AACACCCCTCCCCATATCAAGCGCGAAT 323 
AACACCCCTCCCCATATCAAGCGCGAAT 323 
AACACCCCTCCCCATATCAAGCGCGAAT 323 
AACACCCCTCCCCATATCAAGCGCGAAT 32 8 
AACACCCCTCCCCATATCAAGCCCGAAT 323 
AATACCCCTCCCCATATCAAGCCTGAAT 323 
AATACCCCTCCCCATATCAAGCCTGAAT 329 
AACACCCCACCCCACATTAAACCCGAAT 3 28 
AACACCCCTCCCCACATCAAGCCCG AAT 3 23 
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Table 7d 



Position |273|27G|279 282 284 285 287|28a|23t|234 297|29a|3a2|3(»|3a9|315|318|32l!323|324 



*<?«•««*• C : TjCiC.T;c^C ; TiC;CjT:C:A : T T : t 



C . G C T 



bfu25t i . 
f bhz26t " 
bhzSOt* 
bhz45t 

bhz56t . ' 
bhz20wt* ' 
bhz22wt ; . 
bhz23wt *_ . 

sbz22al f • C 

sbz38al " r . C 

gz21cl T ' C 

gz22cf , T C 



3 i> 



c 
c 
c 
c 
c 
c 
c 
c 



T 

rx 



t ; 

T . 




: g 

' G 



c 
c 



A 
A 



c . 


* * 


G 


C 


c . 


1 * r 

* * * 


G 


C 


ft 

c . 


• * • 


G 


c 


* 

c . 


• * 

• • * * 


' G 


c 


c 


* • * 


G 


c 


c . 


• • * 


G 


c 


c . 


• 

* * • 


G 


c 


c . 


ft * ft 

* * • 


G 


c 




- ft ■ ^ * •* - * * 


w 

* 


c 




* &V2 


* 


c 
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BXA5TH 2,1.2 [Nov-X3-J000l 



R«f«r«nce ; 

Altachul, Stephen F. t Thoraaa L. Madden. Alejandro A. Scna^Cer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997). 
•Gapped BLAST and PSI-8IAST; a new generation of protein database aea.cn 
programs - , Kucleic Acids Res. 2S:3389-3402. 

RID: 984591S95-10075-1360S 



Query* 



(25 letters) 



Database: nt 

807,597 seojaences; 2. 8G3.827. 83S total letters 

If you have any problems or questions with the results of this search 
please refer to the blast FAQs 



Taxonomy reports 



iktrihtition of 500 Blast Hits on the Ouei 



[Mm leaver to show defline and scores. Click to s how alignments 
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q b[AY005209.ll 
eh|AYQ0S208.ll 
qtatAYQ0S205.il 
cb|AY005204 .ll 
qblAY005203 .11 
qbf AY00S201.il 
e bfAY005199.il 
eb|AY00S19B.ll 



Sequences producing significant alignments: 

gb| Aj^31fi^l^lM?JiiLl Strongylura notata clone HB-82 cytoc... 
gb I AF23 16 50.1 f AF231650 Strongylura notata clone KB-159 cyto... 
ygf [NC 002672 .11 Oinornis giganteus mitochondrion, complete. . . 
EefjNC 0^267 3 v l [ Emeus craaaus mitochondrion, complete genome 
ob I AF23 201 V. 1 1 AF23 2015 Nothrotheriops shastensis cytochrcme . . . 
oblAF232on I |AF232013 Bradypus variegatus cytochrome b gen... 
gbj AjCQJAOlS JUL &ae u3 crassua mitochondrion, complete genome 
ab | AY0 1*6013 . 1 1 Oinornia giganteus mitochondrion, complete g. . . 
ab [ AY016014 . 1 1 Oromaius novaehollandiae mitochondrion, part... 
rjH | & p?im fi7. i[AF2301g7 Bonasa umbellus. cytochrome b (CY73) — 
eb IAFQ74S94 .HAF074 594 Baeolophus bicolor cytochrome b gene... 
ablAY005210.ll Poospira melanoleuca isolate 3 cytochrome b . . . 

Poospira melanoleuca isolate 2. cytochrome b 
Poospira melanoleuca isolate 1 cytochrome b ... 
Poospira hi span iol ens is cytochrome b (cycb) . . . 
Poospira garleppi cytochrome b (cytb) gene, . . - 
Poospiza erychrophrys cytochrome b (cytb) ge... 
Poospira boliviana cytochrome b (cytb) gene. . . . 
Poospira alticola isolate 2 cytochrcme b (cy. . . 

Poospira alticola isolate 1 cytochrome b (cy — 

eb I AF155370 . 1 1 AF1S5870 Heterocephalu3 glaber cytochrome b ( . . . 
eblAF!99123 .1IAF189123 Glyptocermes eukalypti cytochrome b . . - 
cblArl02099.llAF102099 Crinif eroides leuccgaster cytochrome... 
gbf AFl02Q95.lt AF10209SS1 Corythaixoides concolor cytochrome . . . 
cblAF27iogS .11AF271Q65 Must el a ermine a specimen-voucher AF1... 
cblAF2438S7.ilAF2439 57 Strongylura notata notata cytochrome. . . 
cb|AF243B5o.llAF243S5S Strongylura notata forsythia cytochr... 
ra g |NC 0015o7 . l| Bos taurus mitochondrion, complete genome 
cbl AF30S872 .llAF3Qg872 Bracayrampfaus marmoratus hap lo type M... 

Brachyramphus marmoratus hap lo type M — 
Brachyrampaus brevirostris hap lo type . . . 
Brachyramphus brevirostris haplotype. . . 
Brachyramphus brevirostris haplotype... 
Ovis aries complete mitochondrial ge... 
Cry 11 us campestris haplotype 2 cytoc ... 
Gryllus campestris haplotype 1 cytoc... 
Rhipidura alhicollis cytochrome b ge... 
Elaphe obsoleca cytochrome b gene, c... 
Elaphe obsoleca cytochrome b gene, 
Elaphe obsoleca cytochrome b gene, 
Elaphe obsoleca cytochrome b gene, 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta LSUMZ 45359 cytochro.. 
Elaphe obsoleta LSUMZ 4 4 £52 cytochro. . 
Elaphe obsoleta LSUMZ 4044 3 cytochro. . 
Elaphe obsoleta LSUMZ 44 33S cytochro.. 
Elaphe obsoleta LSUMZ 42S24 cytochro.. 
Elaphe obsoleta LSUMZ K19L1 cytochro.. 
Elaphe obsoleta LSUMZ 41197 cytochro.. 
Elaphe obsoleta LSUMZ 4118 9 cytochro. . 
Elaphe obsoleta LSUMZ 41188 cytochro.. 
Elaphe obsoleta LSUMZ 41187 cytochro.. 
Elaphe obsoleca LSUMZ 41186 cytochro.. 
Elaphe obsoleca LSUMZ 4094J cytochro.. 
Elaphe obsoleta LSUMZ 374 99 cytochro. . 
Elaphe obsoleta LSUMZ 44480 cytochro.. 
Elaphe obsoleta LSUMZ 444 3 1 cytochro. . 
Elaphe obsoleta LSUMZ 4044 4 cytochro. . 
Elaphe obsoleta LSUMZ 39925 cytochro.. 
Elaphe obsoleta LSUMZ 37153 cytochro. . 
Elaphe obsoleca LSUMZ39162 cytochrom. . 
Elaphe obaoleta LSUMZ KIS9?< cycochc. . 
Claphe obsoleca LSUMZ K1599Z cytochr. . 
Elaphe obsoleca LSUMZ 15891 cytochro. . 
Elaphe obaoleca LSUMZ HIS8 70 cycochr . . 
Claphe obsoleta LSUMZ K 10997 cytochr. . 
Claphe obsoleca LSUMZ h;*,9<M cytochr. . 
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Table 9. Animals selected for validation of minimum P'S score for efficient amplification 
of DMA templates in PCR * 

SL Name P.S/AFF P.S/AFR 

1 Indian black buck (Antilope cervicapra) 97, 53 gs, 54 

2 Sheep (Ovis 87.53 96.54 

3 Pig {Sus scfQfa) 87,52 87.41 

4 Fresh water dolphin [Platanista gangetica ) 86.49 82.47 
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qb lAXQ05209.il 
qhfAyOOS203.ll 
cbfAY005205.il 
qb| AY005204 .ll 
eb|AY005203 .11 
qh|AY005201.ll 
qh|AY00S199.ll 
oblAY00S198.il 



Sequences producing significant alignmencs.- 

gb|AFJ{3165LiJftfft2-W.i Strongylura notaca clone HB-82 cytoc... 
oblAF23165Q. 1 IAF231650 Scrongylura notata clone H3-1S9 cyto... 
ref fWC 002672 . lj Dinomis giganceus mitochondrion, complete... 
WllHP 00_ 2673^1 J Emeus crassus mitochondrion, complete genome 
qbrAF2_T20l5 - l| AF232015 Nothrotheriops 9hastensis cytochrome... 
o bi AF232Q13 . l ! AF232013 Bradypus variegacus cytochrome b gen... 
g p l A y Q Ifi .PAS JiX Zneus crassus mitochondrion, complete genome 
gblAYO 16013 . 1 1 Oinomis giganceus micochondrion, complete g . . . 
gbt AY016014 .11 Droraaius novaehollandiae mitochondrion, part... 
gh|AP^30 ^g7.i [AF2301S7 Bonasa umbelius cytochrome b (CYT3) - - . 
gbt AF074 594 .1 1 AFQ74 594 Baeolophus bicolor cytochrome b gene... 
gbl AY005210 . 1 L Poospira melanoleuca isolate 3 cytochrome b ... 

Poospiza melanoleuca isolate 2 cytochrome b ... 
Poospiza melanoleuca isolate 1 cytochrome b ... 
Poospica hispaniolensis cytochrome b (cytb) . - . 
Poospira garleppi cytochrome b (cytb) gene, ... 
Poospiza erythrophrys cytochrome b (cytb J ge... 
Poospiza boliviana cytochrome b (cytb) ger.e, - . . 
Poospiza alticola isolate 2 cytochrome b (cy — 
Poospiza alticola isolate 1 cytochrome b (cy... 
cbf Arl5S870.llAF15537o Heterocephalus glaber cytochrome b ( . . . 
cb[AF189123 .1IAF189123 Glyptotermes eukalypti cytochrome b . . . 
ob iAF 102099 . 1 1 AF102099 Crinif eroides leucogaster cytochrome... 
qb(AF10209ff . 1 I AF102Q95S1 Corythaixoides concolor cytochrome. . . 
cb I AF271065 . 1 t AF271065 Must el a ermine a specimen-voucher AFl . . . 
cbf AF243857. l(AF2438S7 Strongylura aetata nocata cytochrome — 
ob|AF243856.llAF243856 strongylura nocata forsythia cytochr... 
re^|WC 001567.1 I Bos taurus mitochondrion, complete genome 
cblA?306a72. 1 IAF306372 Brachyramphus marmoracus haplotype M — 

Brachyramphus marmoratus haplotype M. . . 
Brachyramphus breviroscris haplotype... 
Brachyramphus brevirostris haplotype . . . 
Brachyramphus brevirostris haplotype... 
Ovis aries complete mitochondrial ge... 
Cry 11 us campestris haplotype 2 cytoc — 
Gryllus campestris haplotype 1 cytoc. . . 
Rhipidura albicollis cytochrome b ge... 
Elaphe obsoleta cytochrome b gene, c. . . 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta cytochrome b gene, 
Elaphe obsoleta LSTJMZ 4S359 cytochro. , 
Elaphe obsoleta LSUMZ 44662 cytochro.. 
Elaphe obsoleta LSUMZ 4 044 J cytochro. . 
Elaphe obsoleta LSUMZ 4433 5 cytochro.. 
Elaphe obsoleta LSUMZ 42624 cytochro. . 
Elaphe obsoleta kSUMZ K1911 cytochro. . 
Elaphe obsoleta LSUMZ 41197 cytochro. . 
Elaphe obsoleta LSUMZ 41189 cytochro. . 
Elaphe obsoleta LSUMZ 41188 cytochro.. 
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Elaphe obaoleta LSUMZ HlSaiO cytochr. . 
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Claphe ob«ol?ca LSV*Z HI5994 cytochr. . 
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Elaphe obsoleta LS'JKI H15884 cycocnr 
Elaphe obsoleca ISUMI H15031 cytochr 
Elaphe obsoleca LSWC H15030 cytochr 
Elaphe obsoleca CAS 169468 cycochrom 
Elaphe obsoleta LSUMC H14782 cytochr 
Elaphe obsoleca LSUMZ H14781 cytoch- 
Elaphe obsoleca LSUMZ H14724 cycoch 
Elaphe obsoleca cytochrome b gene. 
Elaphe obsoleca cytochrome b gene. 
Elaphe obsoleca cytochrome b gene, 
Elaphe obsoleca LSUMZ H3388 cytochro 
Elaphe obsoleca LSUMZ K338 5 cytochro 
Elaphe obscleta LSUMZ H3384 cytochro 
Elaphe bairdi LSUMZ H3382 cytochrome 
Elaphe bairdi LSUMZ H3381 cytochrome 
Elaphe obsoleca LSUMZ H3379 cytochro 
Elaphe obsoleca LSUMZ 39616 cycochro 
Elaphe obsoleca LSUMZ H3376 cytochro 
Elaphe obsoleca LSUMZ K334S cytochro 
Elaphe obsoleca LSUMZ K3309 cytochro 
Elaphe obsoleca LSUMZ K330S cytochro 
Elaphe obsoleca LSUMZ K3276 cytochro 
Elaphe obsoleca LSUMZ H3246 cytochro 
Elaphe obsoleca LSUMZ K3212 cytochro 
Elaphe obsoleta LSUMZ H3209 cytochro 
Elaphe obsoleta LSUMZ K3206 cytochro 
Elaphe cbsoleta LSUMZ K3191 cytochro 
Elaphe obsoleta LSUMZ H3190 cytochro 
Elaphe obsoleta LSUMZ K31S9 cytochro 
Elaphe obsoleta LSUMZ H3188 cytochro 
Elaphe obsoleta LSUMZ K3136 cytochro 
Elaphe obsoleta LSUMZ H3169 cytochro 
Elaphe obsoleta CAS 203083 cytochrom 
Elaphe obsoleta CAS 203079 cytochrom 
Elaphe obsoleta LSUMZ H2285 cytochro 
Elaphe obsoleta CAS 208531 cytochrom 
Elaphe obsoleta LSUMZ K2229 cytochro 
Rhinophylla pumilio isolate TK46001 
Poospira hispaneolensis cytochrome b 
volatinia jacarina cytochrome b gene 
DeinagJciscrodcrt acucus cytochrome b 
Trimeresurus mucrosquamatus cytb gen 
Agelaius cyanopus cytochrome b (cytb 
.K^ ^m^.nH,^,, Agelaius phoeniceus ^"f r jf * * 
^i^flm.mmom Quiscalua major cytochrome b (cytbi 
yL c^ Q i7 Q .liAF290l70 Amblycercus ho losericeus cytochrome 
Zh iiMiflHO.ilAttWlSO Voiacinia jacarina cytochrome b tcyw 
^l fl ci7tf?S2.iiAFl7g2S2 Reicfcrodontomys zacatecae cytochrome 
~sl iFi7g2Si.ilAFi76251 Reithrodontomys zacacecae cytochrome 

Zii aPifiW4-iiAFl€3W Microtus piaetorum cytochrome b gene 
L iagjg«oi.iijtfl«901 Microtus ochrogaster cytochrome b ge 
* r isia99.iiAFi63899 Microtus miurus cytochrome b gene c 
a ^^ii.iljffteitT Microtus California cy«cte«e B ( 
Z hiArifiiaiolllAFlSWQ Microtus abbreviate cytochrome B tc 
^lAC?9flS24-UAF28as:4 Oipsochelys dussumien isolate Gertna 
~ h icjaa523ilAF28fl523 Oipsochelys dussumien isolate wn te 
»siAF2aaS22.1lAF289522 Oipsochelys dussumien isolate A1C/ 
^Iafi23S3Q.iIaF123S3Q PaUopogon pyrolophus cytochrome b ( 
a blAF123Sl2. 1IAF123512 Eubucco bourciern tuc inkae cytoc.nro 
« s! A cj Q ^48 liAF206S4a AdolCua vaue resell i cytochrome b gen 
r!s!aFio7a67.ilAfi97867 Cymnorhina tibicen cytochrome b g-.ne 
L r ifiT i ? 7.2>SEU<S33?T sicca eucopa** cytochrome b gene, part 
- 1 Mr a 0 1 9 4 5 7 1 1 0 i nodon eemicarinatus micochondr ion, comp. 
lm*\ ur adiazi.ii Oasypuo novemcinctus mitochondrion, comple 
I st'l F i4t;iTTttF141217 Qa«ymy« incomtu* country T*txz*ni* cy 
A pj Q i6l5.1lAF20l6 1S F.ntoUon buchholri cyotchrome b gene 
-hi ^'77920 11AF077920 aombu* nevadenai* cytochrome b gene. 
^ ^iw»:IlW?on2 Oreamno. .mencanu. ^^"^ * 
ob Jailillllapwr 8oi Cianti mitochondrion, complete genome 
^tart^aJO 1IAF193 B J0 Cochlears, cochle«eiu. cytochrome b 
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gt«lue$U: .1 |CAUb$>]fcl cMoros:;lto aurecvep.u-is cvzocJirame ... W 2«-0S 

gb 1 tJTfl V 1 . ) j Sj 71 Asxo flammeus cytochrome b (cytb) oenc . . . .SO 2e-Q5 

9*il6f*l.?fi>^:jj«P?Jiejj Homoroselaps lacteus cytochrome fc ge... .50 2e-0S 

gb|AF217e22.1|AF217ft22 Hydrophis aemperi cytochrome b gene 50 " 2e-05 

obi AF217ei3 . 1 I AF217ei3 Acanthophis anearcticus cytochrome b... _Sp 2e-0S 

cb 1 A F2 2 0 .i' 0 6 _. 1 I AF2 2 0 4 0 8* Callxophis kelloggi cytochrome b (cy. . . _S0 2e-0S 

gb|AFX26430.X|AFX26430 Ellobias fascocapillus cytochrome b ... 50 2e-0S 

c blAF090337 , 1 i A F 090137 Aythya americana mitochcndricit. comp... J50 2e-0S 

c bl AF059111 . 1 IA7059111 Sarfcidiorr.is meianctos cytochrome b . . . _50 2e-C5 
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ttUASSl 381 403 

Ef31B5» "I 401 

aoiaasi 38i 403 

AF318SS0 381 403 

AF318S49 381 403 

AF319^48 381 403 
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Database: nt 

Posted dace: Mar 2, 2001 12:20 AM 
Number of letter^ in database: 2.863,827,885 
Number of sequences in database: 807,597 

Lambda K H 

1.37 0.711 1.31 

Gapped 

Lambda K H 

1.37 0.711 1.31 



Matrix: blastn matrixrl -3 

Gap Penalties: Existence: 5, Extension: 2 

Number of Hits to DB; 39355 

Number of Sequences: 807597 

Number of extensions: 39355 

Number of successful extensions: 1506$ 

Number of sequences better than 10.0: 5706 

length of query: 25 

length of database: 2,863,827,835 

effective HSP length: 17 • 

effective length of query: 8 

effective length of database: 2, 8S0, 098, 736 

effective search space: 22800789888 

effective search space used: 22800789888 

T: 0 

A: 30 

XI: 6 (11.9 bits) 
X2: 15 (29.7 bits) 
SI: 12 (24.3 bits) 
S2: 1$ (32.2 bits) 
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Table 11. BLAST analysis qf primers '0105869' in nr database of NCBL It 
demonstrates that the 3 r end of this primer is highly conserved among a vast 
range of animal species. It also shows die significant homology among the 
primer and templates (i.e. the cytochrome b gene fragment of different animal 
species), confirming the universal nature of our primer. 
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BLAST* 2.1.3 (tfov«13-2000] 



Altachul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang.- Zheng Zhang, Webb Miller, and David J. Lipman (1997) , 
"Capped BLAST and PS I -BLAST: a new generation of protein database search 
programs - . Nucleic Acids Res, 25:3389-3402. 

RID: 984593033-24247*14777 



Query* 



(26 letters) 



Databaa«: at 

807, S97 sequences; 2,863,827,883 total letters 



It you have any problems or questions with the results of this search 
please refer to the BLAST FAQa 



Taxonomy reports 



Distribution of 500 Blast Hits on the Query Sequence 



(Mouse-over to show defline and scores. Click to show alignments 

a 
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Sequences producing significant alignments: 



Score 
(bital 



Value 



gb 



3k 



AF189111.llAF189Ul Cryptoterwea austrinua cytochrome b 



AF1236l7.l[AF123gl7 



tffl6a34.1)CJ86834 Phylloeia volffaohni MS3 67270 cytochrcm 
AF123633.llAF123S33 Periaaocephalus tricolor cytochrome 

Pipreola arcuata cytochrome b gene. 
Hylopezua ffuivivencri3 cytochrome b 
Crallaria guacimaler*3i3 cytochrome b 
Aapidelaps acucatus cytochrome b gen 
Hypcgeomya antitnena HantSSS cytochro 
Archocentms csntrarchua cytochrome 
Ancilocapra araericana cytochrome b ( 



e T blArl23glS.llA?123gl5 
qb|AFlgQgq3 .11AF1S0S03 

^b|u62S97.ilccoLcrra2 

? b|t7g2535.llCSICCrra2 



cblAF127202.llAFl27202 
ablAF127194,llAF127I94 
ablAF2 17828.1 I AF21782S 
obiAF160S78.HAFlS0S78 
c 7 b|AF0O9931.2lAFb0993I 
? h|AF091g29.lfAF091g29 

qhlAF034967.il Sigmoceros lichtenateinii cytochrome b gene, 
gb | AF038290 . 1 1 AF038290 Antechinus sp. cytochrome b gene, mi 
gb|U07577.llAMU07577 Antechinus melanurus mitochondrion cyt 
gb|CJ8l343 .1ICFU81343 Chelua firobriata cytochrome b gene, mi 
emb I AJ222S31 . 1 ( A3CYT08 Alcelaphua buselaphus mitochondrial 
qb ) M99464 . 1 I PMZMTCYT3 Planigale so. cytochrome b gene, ccmp 
embfAJ22Sllg.l)DNJ22Sllg Dryomys nitedula mitochondrial gen 
gb|U2S738.1lPRCr25738 Paradisaea raggiana cytochrome b gene, 
gb | CJ2S73 g . 1 1 PRU2S73g Paradisaea rubra cytochrome b gene, mi 
gb|aiS202.llSMU15202 Seleucidia melanoleuca mitochondrion c 
qb|trL5204.liPRlS204 Paradisaea raggiana mitochondrion cytoc 
»mh 1 X5 g 2 90 . 1 1 MXDDCrra D.dama mitochondrion cytb gene for cy 
i>mh |xsg2ag.llMrAACrrSA A.americana mitochondrion cytb gece 

1083639. 11088639 Anoa depresaicomia mitochondrial DMA C 
dbi 1P828 90.1 1 D82890 Bubalus depressicomis mitochondrial ON 
gbfAFll92gl.l)AF1192gl Peromyscua maniculatua cytochrome b 

Rupicola rupicola cytochrome b gene, 
Apodetnus sylvacicus Asyl533 cytochro 
Charadrius collar is cytochrome b (cyt 

Charadrius biciactus cytochrome b (cy 

gb lAFQ2207l.il Madooua guentheri cytochrome b (cytb) gene, 
gh|AF022070.ll Madoqua kirkii cytochrome b . (cytb) gene, mix 
qb|CTfl33l7.ilPSTJa3317 Polihierax 3emicorquacu3 cytochrome b^ 
gb|tn7293 . 1ICOI37293 Cepphua columba cytochrome b gene, oit 
gta)tn7292 .llcan7292 Cepphus carbo cytochrome b gene, mi toe 
ab I U37291 . 1 1 8MU37291 Brachyramphua marmoratua perdix cytoch 
gb [ AF092QS5 . 1 1 AF0820S5 Rupicola rupicola cytochrome b gene. 
ab I CH2770 . 1 1 JW72770 Jabiru myctecia cytochrome b gene, mi- 
gbmo7S7a . 1 1 00707573 Oaaycercua criaticauda mitochondrion c 
g b | AFO 3 190 8 . 1 1 COCCCY7B3 Geopsittacua occidental ia cycochrom 
crab I AJ-0Q4 2 3 1 . 1 1 S3AJ423 1 Sula baa 3 ana mitochondrial cytb gen 
>>m ft) ^004230. II SBAJ4230 Sula baaaana mitochondrial cytb gen 
^m frf AJ-Q04229.il S3AJ4229 Sula ba3aana mitochondrial cytb gen 
r mblAJ004 2 32. IISBAJ4232 Sula baaaana micachondriai cytb gen 
qh |traa8g5,ll Pomacentrua ap. cytochrome b (cytb J gene, mi to 
ghjagooai . llwau9000l Horua baaaanua cytochrome b gene, mito 
ah I gg3057 . 1 1 3MU63057 Brachyramphua marmoracua perdix cytoch 
rtt yj I Aao3fi404 ,ilAa036404 Rana pocoaa bcevipoda micochondrial 
dbi lAB03g4 02.llAB036402 Rana pocoaa besvipoda mitochondrial 
dtai lABO3g40O.llABO3g400 Rana pocoaa bcevipoda mitochondrial 
dbi f Aa03g39a ■ llAB03g398 Rana pocoaa pocoaa mitochondrial CM 
atylm9gll. If JW19gll JabLru myctecia cytochrome b gene, miz 
gmfr|X92S39. ifKACYTB H . ampul lacua cytochrome b gene (cample-: 
ob 1 LP 8 0 3 4 . 1 1 GAgMTCYTgA Caleocecdo cuvier mitochondrial cyto 
a tal CO 8 0 33 . 1 1CPLMTCYTBB Cacchachiaua pocoaua mitochondrial, c 
abl AY01S012 . ll Ccypturellua tacaupa mitochondrion. pacciaL 
abl AF074591 . llAFQ7^S91 Petrochel idon pyrrhanoca cytochrome 
< fo|Ar0052l2. I) Pooapira whitii Uolate Z cytochrome b Icytb 
g fr| AY00S211 ■ I) Pooapira vhlcll laolace i cytochrome b Icynb 
AF187122 . liAFl99122 Ccyptocecme* ccoplciU* cytochrome b- 
gtjjA f 18 9120 ■ llAFi89L20 Cryptocerm#-« •-?cuiidu« cytochrome b I . 
g ftl AFlflJLia . 1]AF189I18 Crypcoc«rme« pclmus laoLat<5 2 cytoch. 
gft j Af iqjliT, llAFia^Ll? Cryytoc«;rni«-4 prlmu* l«ol<t- t cytoch. 
q^Ari39iL4. LlAFl*l 7Li< Cryptoti rwr« dudi/l cytoch com.? b (Cy. 
^lArillMq.llAFliaL^O Ovl< can-d^n.ia cytochro-*f b g-frt^ p 
«lElArilllJ9.llArilI139 Ovl* c«n*Uen*l« Cio^n^l. cytochro^. 
gb| Af 11213» , llA^li HJ5 Ovl« C«rt^d*-n«l< n«l«onl cy-.ochco**f b 
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, 52 
52 
52 
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52 
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€e-0i 
6e-05 
6e-0<5 
6e-05 
Se-Oo 
6e-0^ 
6e*04 

6e-06 
6e-05 
Se*06 
$e-Q6 
Se-0$ 
€e-0^ 
Se-06 
Se-OS 
Se-05 
Se-OS 
Se-06 
6e-0S 
5e-05 
fie-OS 

6e-0S 
5e-0S 
04 
04 
04 
04 
04 
04 
04 
04 
e-04 
e-04 
e-04 
e-04 
e-04 
e-04 
e-04 
e«04 
e-04 
e-04 
e-04 ' 
e-04 
e-04 
e-04 
e-04 
e-04 
e-04 
--04 
e-04 
e-04 
e-04 
e-04 
0.00 1 
0.001 
0.00: 

0.001 

0 .001 

o.oot 

0.001 
0.001 
0 . 01 V 
0 . 00 I 

o.oot 

0. 001 
0 . 001 
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abl AF081989.1 


AF081989 


abl AF081988 . 1 


AF0819S8 


ablAF08l987.1 


AF081987 


ablAF08198g.il 


AF08198g 


ablAF08l985.i 


AF081985 


qb|AF08l984.1 


AF081984 


qh|AF0ai983.1 


AF081983 


qb|AF08l982.1 


|AF081982 


qta|AF0a 1981.1 


IAF081981 


qhlAFaai98Q.l 


AF09L93O 


qh|AF0fll979.1 


AF081979 



gh | AF081977 . 1 1 AF081977 
qb | AF08 197g . 1 1 AF08197S 
r T h|AFQ8197 S.llAF08197S 
gh|Ar08l974.llAF0ai974 
qh|AF081973.llAF081973 
abl AF081972 . 1 1 AF081972 
qb I AF081971 . 1 1 AF0B197X 
qb 1 AF08 1970 . 1 1 AF081970 
qblAF0819g9.llAF0819g9 

qb| AF0819g8 . 1 1 AF0819S8 
qb|AF0819S 7.llAF0819g7 

gh | AF0819gg - 1 I AF0819$6 
ah | AF08l9g 5 . 1 I AF0819S5 
gh | AF0819g4 . 1 I AF08 19g4 
qbl3VF08l9g 2.llAFQ819g2 
qh|AF0ai9gl.ltAF081961 
qb [ AF0819gQ - 1 \ AF0819gQ 
qh|AFO8195 9.llAF08X9S9 
qh|Agll240 S.2lAF112405 
qb(AF14431 7.llAFl44317 
qh f AFT4431g.lt AFl4431g 
g bfAF1443l S.l)AF1443lS 
gh | A=-14431 4 . 1 1 AF144314 
qb | AF144313 . 1 1 AF144313 
qb|AF144312-llAFl44312 
gt ? |AF14431 1.HAFl443ll 
qb|AF144310.llAF14431Q 



Vireo caaainii caasinii specimen- vou 
Vireo caaainii caaainii speciraen-vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii specimen- vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii specimen- vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii specimen- vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii caaainii apecimen-vou 
Vireo caaainii cassinii apecimen-vou 
Vireo solitariua alticola country OS 
Vireo aolicariua alcicola country US 
Vireo aolicariua alcicola country US 
Vireo aolicariua alcicola country US 
Vireo aolicariua aolicariua specimen. 
Vireo solicarius aolicariua specimen 
Vireo aolicariua soliearius specimen 



Vireo flavifrons specimen -voucher LS 
Vireo flavifrons specimen-voucher LS 
Vireo leucophrya leucophrya specimen 
Vireolanius leucocis leucotis cytoch 
Saraus anoplua cytochrome b (cytb) S 
Amphiprion ocellaris isolate 3 haplo 
Amphiprion ocellaris haplocype 30H11 
Amphiprion ccellaria haplotype 30H1S 
Amphiprion ocellaris isolate 2 haplo 
Amphiprion ocellaris isolate 1 haplo 
Amphiprion ocellaris haplotype 30H12 
Amphiprion ocellaris haplocype 3DH1 

Amphiprion ocellaria isolate 2 haplo 

abjAF144309.llAF1443Q9 Amphiprion ocellaris isolate I haplo 
reflMC 0OlSg7.ll Boa taurus mitochondrion, complete genome 
gfcy| AF2t2124.il AF212124 Anolis schvartri cytochrome b gene. 
gb I AFi827Qg 1 1 AF1827Qg Phapicreron araethyatina cytochrome b 
qb| AF0104Qg.il AFQiq4Qg Ovis aries complete mitochondrial ge 
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gb|A?19382 1.llA?193a21 
qH [AC71783 7.llAF217837 
0 b|AF21733 5.ltAg?l7835 
qh|AF217a3 4.l(AF217934 



reflNC 002079.11 Carassius auracus mitochondrion, complete 
reflNC 001794. ll Macropus robuscus mitochondrion, complete 
r- ^|MC 001610.11 Didelphis virginiana mitochondrion, compLe 
ablAF201612.llAF20m2 Stomatorhinus so. GH9703 cyotchrorae 
gb|AFO9793i.llAF097931 Amphiprion clarfcii cytochrome b gene 
gb 1 AFQ97927 . 1 1 AF097927 Amphiprion ocsliaris cytochrome b ge 
gbl J01394 .llaQVMT Boa taurus mitochondrion, complete genome 
gb I AFiga7go . 1 1 AF 1687S0 Apaione spinifera isolate TXsc cytoc 
q h|A?tgg759~ilAF1687S9 Apaione spiflifera isolate TXJu cytoc 
qh|AFlg87Sfl ilAFlfi87S8 Apaione spinifera isolate TXce cytoc 
<ThlAFlga756.ilAFlgg7So Apaione spinifera isolate NMrg cytoc 
qhlAg > l8238i.ilAF182381 Petrochelidon rufocollaris isolate E 
qb|AFia2330.llAn32380 Petrocaelidcn rufocollaris isolate E 
qh|tra9iB7.ifMMU89187 Memo t us mexicanus cytochrome b (cytb) 
qb|AFl93833.ilAF193833 Botaurus lentiginosus cytochrome b g 
ah 1 AF193822 . 1 1 AF193822 Ardea alha cytochrome b gene, pama 

■ - Ardea hercdias cytochrome b gene, pa 

Paxaaaja multifasciata cytochrome b 
Naja kaouthia cytochrome b gene, com 

Lacicauda colubrina cytochrome b gea 

gh ^17331 -1IAT217831 Calliophis janonicus cytochrome b ge 
qb[Ag2l783i i*Ag217823 Kicruroides euryxanthus cytochrome b 
2h A^2i7ai9. 1IAF217819 Drysdalia coronata cytochrome b gene 
obi AF217815 .ll AF21781S Austrelapa superbus cytochrome b ge» 
g b AFiiai5g.ilArll815g Terenura humeralis specimen- voucher 
Q htA?20993ft-ilAF209938 Euura atra isolate 62 e/tochrome b g 
q blAP209933.ilAF209933 Euura atra isolate C cytochrome b ge 
g hlA^0S9104.iiAr0S91Q4 Marmaronetta angustirostrrs cytochro 
2hl*gog9l02.i)AFOS9102 tophonetta specularoides cytochrome 
gb i AF0590S4 . 1 1 AF0S9054 Amaronetta brasiliensts cytochrome b 
qb |;vk<?2g4g.ilAF192g4g Hippocampus barhouri hap lo type PH. 2? 
ab 1 AF192645 . 1 1 AF192645 Hippocampus barbouri hapiotype m.y 
ablAPlgQgl4.llAF160gl4 Cricetomys gambianus CgamSia cytochr 
ahlAF1606l3.ilAF160613 Cricetomys emini CemiSU cytochrome 
a hlAFlfi0gl2.llAF160$12 Cricetomys emini Cemi530 cytochrome 
qH|APtg Q gil.llAFlgQgll Cricetomy emini CemiS37 cytochrome 

- ~ Cricetomys emiax CenuS36 cytochrome 
Calomyscus baiiwardi CbalS7g cytochr 
Eliurus majoci Emajfi42 cytochrome b 
Eliurus majoci Emajfi41 cytochrome 
Eliurus majori Emaj«39 cytochrome 
Eliurus majori Emaj633 cytochrome 
Eliurus majoci EmajSH cytochrome 
Eliurus majori EmajS17 cytochrome 
Eliurua majoci EmajS7J cytochrome 
Eliurus majoci EmajS5« cytochrome 
Eliurus majoci EmajSSl cytochrome 
Eliurus majoci Emaj44J cytochrome 
Eliurus majoci Emaj444 cytochrome 

^.^^ Oamaliscus pycargus cytochrome b tcy 

qhl APOig2gg. ifAF03g2ag Oryx ieucocyx cytochrome b <cytb) ge. 
qblAF03S29l . 1IAFQ34283 AntiLope cervicapra cytochrome b tcy. 
gbl AF0 3g2ai ll AF03S281 Antldoccia maraupialia cytochrome b . 
ablAF03g278 . IUF0K278 Tcagelaphua oryx cytochrome b Icytbl . 
gbl AF03S27S. UAF03S27*; Tcagelaphua <5uryceroa cytochrome b ( . 

AP t oi<27< .il Tetracerua- quadricomts cytochrome b (cytbi . 
r<-f IMC 0019* 1 . ll Ovt* arloa mltochondr loci, complete g-nome 

AFloag^a . 1 1 AFiqagia nicroryzomy* tntnutu* cytochrome B tc. 
1 fr|AFlQ8ga2. 1 I AFiqfl<32 Rhlptdomy* nlceia cytochrome 3 IcytB. 
q ^lAP , tOflg7 3 r ilAFlpqg-M Thom*«omy* daphne cy.ochcome a IcytB. 
a ^ |Afioqgg!>. HAFlO^gg? Scapt«co«y« cumldu# cytochrome 8 Icy. 
^ 1/^04 , 2720. llAFq427?q Heoamunt lacu. «4qxjanq-n* im cytochrom. 
1 Q I ArQ427ia . 1 1 Hunclaeua *untl«K cytochrome b 9«»ne. «Ucocho. 
^iAr<U4Q«l . LlArman i Steit^lla co-cil^o«lb« cytochco-»i b ^. 
? hlAFqfl4qg i i\Ar<l**Q*i StwUa co-r*l«o.lb« cytoctiro— r b i 
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Lagenorhynchus albiroscris cvtochrcra 
Cobio gobio balcanicus cytochrome b 
Spermophiiua columbianua colurabianua 
Specmophilua Washington* isolate S3 9 
Spermophilua waahitigtoni isolate S3 8 
Spermophilua richardaoni isolate S63 
Spermophilus riciiardaoni isolace S62 
Specxtophilua undulatus isolate S$0 c 
Sperrophilus unduiatua isolate SSS c 
Spermophilus elegans elegans isolate 
Specmophilu3 columbianua columbianua 
Sperwophilus citellua isolate S118 c 
Spermophilus citeilus isolate S117 c 
Spermophilus elegans elegana iaolace 
Crocidura brunnea cytochrome b (cyt 
inoxus apicalia cytochrome b gene, pa 
Heros appendicuiatus cytochrome b (c 
Tomocichla tuba cytochrome b (cytb) 
Archocentru3 sajica cytochrome b (cy 
Stachyria vhiteheadi cytochrome b ge 
Emiaia lepida cytochrome b gene, par 
Hypergerua a triceps cytochrome b gen 
Phaacolarctoa cinersua cytochrome b 
Geomya buraariua orarkensis cytochro 
Ceomya buraariua maj us cuius cytochro 
Geomya buraariua buraarius cytochrom 
Ceomya buraariua miaaourienaia cytoc 
Spermophilus citeiius cytochrome b ( 
Bubalua depreasicoraia cytochrome b 
Dromiciopa gliroides cytochrome b ge 
Vombatua ur3inua cytochrome b gene. 



qh I A*100720 . 1 1 AnOQ720 
q h | AF091612 . 1 1 AF091S32 
gh |A?102815 .ltA*10281S 

q h|AgiQ281 4.liAFl02314 w , 

gh| AfQ220S5.il Tragelaphus euryceros cytochrome b (cytnj ge 
qhlAyp22059.ll Kabus ellipsiprymnus cytochrome b (cytb) gen 
gh | A yQ22058.il Antilope cervicapra cytochrome b (cytb) gene 
g hlAgQ22057.il Tragelaphua oryx cytochrome b <cytb) gene, m 
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Kobua ellipaiprymnua eliipaiprymua c 
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qbltJlTa "*'*- L|uuui.>q37 w«.«.»*^«- — - , . - 

^mh lA^OlQSgfi.llASPOlQSSS Acomya apinosisaimus mitochondrial 
q h|AFO34736~ttAF034736 Capra falconer! cytochrome b (c/tb) 
ehlAF03473Q.liAFQ3473Q Ovis ariea cytochrome b (cytb) gene, 
^hlaF034729~HAF034719" Ovis vignei c/tochrcme b (cytb) gene 
rr h AFQ34723.lL Oris dalli dalli c/tochrcme b (cytb) gene, ta 
gh ap > 034727TilT Ovis ammcn darvini cytochrome b (cytb) gene, 
ob I AF034724 ' 1 i AF034724 Pancholop3 hodgacni cytochrome b (cy 
ah | AF034722 " 1 1 AF034722 Addax nasomaculatus cytochrome b (cy 
gh |rr7203a ijMMU7203B Monodcn monocaroa cytochrome b (cytb)-, 
Zh rn2Q37.liDLU72Q37 Delphiaapcerua leucas cytochrome b (cy 
»h Mq^455.1|MUXMTCYTB Murexia longicaucaca cytochrome b gen 
gb [ 129055 . 1 1 SKPMTOLOOP Sheep mitochondrial cytochrome b (Cy 
gb |Ajro82047.llA?Qa2047 Coccyzua americanus cytochrome b gen 
gblAF0382«s -1IAF038286 Antechinua minimus cytochrome b gene 
^038284. if AF038284 Ant echinus swainsonii cytochrome b g 
g blAF059Q93~ilAFQ59093 Anas undulata cytochrome b gene, par 
ghj AFQ59092 . ll AF059092 Anas supercilioaa rogerai cytochrome 
a b I AF059Q91 . 1 1 AF039091 Anas aparaa cytochrome b gene, parti. 

^ Anas melleri cytochrome b gene, part 

Anas laysaneaaia cytochrome b gene, 
Anairetes flaviroatria cytochrome b 
Kitrospingua caaainii cytochrome b ( 
Dacnis cay ana cytochrome b (cytb) ge 
gfli^/^/.uMfUH^^ Oryx leucoryx cytochrome b gene, mic 
«hitro7S76.1lAHtt07S76 Antechinua habbema mitochondrion cytoc 
«KlA^Q28iaq.iiA?02aiaO Urocyon cinereoargenteua cytochrome 
qh | AFQ23178 . l \ AFQ2817S Paeudalopex sechurae cytochrome b (c 
~ h | AFQ28 170 . 1 1 AF028170 Vulpea zerda cytochrome b (cytb) gen 
q h I M994S4 , 1 1 ASWMTSCYT9 Antechinus atuartii cytochrome b gen 
gh|M99453 1 1 A5WWTCYTB Antechinua awainaonii cytochrome b ge 
qh jcn34gl.ilAJiU23461 Antechinua naao cytochrome b gene, mxt 
0 blU87i33 -t 1 jTW87i38 Trichoaurua vuipecula cytochrome b (cy 
g hluo7590.ttPMU07S90 Planigale macuiata mitochondrion cytoc 
*.mh |AJ004326.HPTAJ432S Phyiloacopua trochilua mitochondria 
gbl AF0202SS - 1) AF020255 Cyclura nubiia cytochrome b (cytb) g 
Jm h[Yi9ia4.ifL?Al9l34 Lama pacoa complete mitochondrial genome 
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AF144317 161 g...".. 136 

AF144316 161 9 L3S 

AF;4431,5 9 "f 

AF1443I4 161 9 136 

AF144313 161 g 1** 

AF144312 161 9 l3S 

AF144311 161 9 

AF144310 161 9 l3S 
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WO 02/077278 



109 



PCT/IN01/00055 



AF123621 
AF123619 

AP123614 
AF123613 
AF12720X 
AF127192 
AF127189 

AF1 97849 
AF197847 

000889 
002079 
NC 001794 
tiC 001610 
AF201612 
AF097931 
AF097927 
J01394 
A?^87gQ 
A?lg87S9 
AF1687S3 
AF1687S6 
AFl,823ai 
AF182330 

misi 

f^?38n 
AF193821 

AF217835 
AF217834 
AF217831 
AF217823 

AF217815 

AF209938 
' AF209933 
AF0S9104 
AF0S9102 
AF0S9054 

www 

AF160614 

AF160612 
AF16Q61L 
AF160610 
AF160604 
AF160S60 
AF160SS9 
AF1605S8 

AflS<?» 4 

AF160SS3 
AFHSOSSl 

AFi^ossg 

AF036236 

Afo^zaJ 

Af03$2T8 

Aroifi2-ys 

HC 001541 



-,c 79 

104 g 79 

as g *Q 

104 9 79 

104 g 79 

104 g 79 

101 g ?S 

107 g 82 

107 ..t 82 

107 g 82 

872 g 847 

872 C 847 

15040 g 1S01S 

16164 g 15139 
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034637 869 * 844 

AB004Q74 869 • g 844 

AB004072 869 9 944 

AB004Q71 869 * 9 844 

AB004069 869 9 844 

D99640 869 a 844 

Q83637 869 344 

083634 869 a 844 

Bisiii 8 «* a "J 

038629 869 a 844 

P8420i 869 a 844 

DB4203 869 a 844 

084201 869 g... 844 

082394 869 a 844 

082891 869 a 844 

234618 869 a 844 

P34636 869 g 844 

AaO37603 869 a »44 

A301893S 869 a 844 



jia004075 869 9 844 

Afl004Q73 869 9 

fa004070 869 g 844 



844 



mm **> * 844 

PQ7S6S 869 9 844 

U10367 773 9 748 

?10364 773 9 748 



mo** ;----- 9 ;jj 

772 



XpGSQl 773 t 7^9 

WW*** 774 



ft?^g^^g 4 7 " - 7 , 
AF157463 793 774 

-016019 93 74 



ACT27330 869 JSO 

fP027329 669 850 

^0273^9, 869 8 *> 

ft?9273.27 869 8 S° 

mr**** 885 "I 

m22221 8 50 

869 Ill 

AgQ273 23 869 850 

AF027322 869 8 *° 

frWH* 8<J * HI 

AgQ27320 869 «° 

mum 869 in 

^0^318 869 ™> 

869 

wn*n* **' HI 

trwm ««* HI 

asaaziii 869 - 8 *° 

frF0373l3 869 850 

8 « 9 HI 

AF027311 869 950 

Af 0273 10 869 850 

AP027309 869 850 

AF027308 869 8S0 

AS'027307 869 I 850 

ftfWW 37L HI 

AF324034 409 387 

AP272639 869 JSO 

AF7.7263S 869 «0 

Efl^WI «69 HI 

A fl72633 869 850 

6^82711 712 6" 

ftfUMf* HI 

ACiiAllZ 8 «* HI 
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ams^M •«» •*? 
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•«» " Q 
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frF!SS589 8«9 850 

ftEUSSfii B« «« 

ftEUlSH 771 

ftF264047 869 * 50 

"i HI 

mssm «« •«« 

NC 000984 15032 15013 

AF004572 869 

AF088932 869 B l° 

U62691 176 "7 

jzsisai 179 J«2 

JZS2222 9 ; ;2J 

XT0043VS 773 * fl 743 



Database: ot 

Posted date: Mar 2, 2001 12:20 AM 
Number of letters in database: 2,863,827,885 
Number of sciences in database; 807, S97 

1,37 0.711 1.31 
Gapped 

tiflrnb*^ 31 K S 

1.37 0.7U 1.31 



Matrix: blasts, matrix :1 -3 

Cap Penalties: Existence.- 5, Extension: 2 

Uumber ot Eit3 CO 08: 19068 

Number ot Sequences: 807597 

Number ot extensions: 19068 

Number ot successful extensions: 7580 

Number ot sequences better than 10.0: 2441 

length ot query: 26 

length oC database: 2,863 , 827, 885 

effective KSP length: 17 

effective length of query: 9 

effective length of database: 2,850,098,736 

effective search space: 256S0888S24 

effective search space used: 2S650888624 

T: 0 
A: 30 

XI: 6 (11.9 bits) 
X2: IS (29.7 bits) 
SI: 12 (24.3 bits) 
S2: 16 (32.2 bits) 
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Table 12. The other animals belonging to distantly related species analyzed by our 
primers to demonstrate its universal nature 

5^ Name of the animal 



1. 


Indian black buck no. 1 


2. 


Indian black buck no 2 


3 


sheep 


4 


pig 


5 


dog 


6 

7 


chimpanzee (chrmss) 


human (humsk) 


8 


Hamster 


9 


crocodile nol 


10 


crocouile noz 


11 


turtle nol 


12 


turtle no2 


13 


mouse 


14 


varanus 


15 


Naga-uaga snake 


16 


Indian elephant 


17 


hen 


13 


dugong 


19 


lizard 


20 


weaver bird no I 


21 


weaver bird nq2 


22 


buffalo no I 


23 


buffalo no 2 
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CLAIMS 

1 Universal primers named as 'mcb 398 1 and 'mcb 869' capable of amplifying a 
fragment of cytochrome b gene of any animal species in polymerase chain reaction 
(PCR) and revealing the identity of the biological material of any animal of unknown 
5 origin at species and sub-species level, said primers, having the sequences: 
primers name Sequence (S'-3') 

mcb 398 "TACCATGAGGACAAATATCATTCTG" 
mcb 869 "CCTCCTAGTTTGTTAGGGATTGATCG 

2. Primers as claimed in claim I wherein the fragment of mitochondrial cytochrome b 
10 gene is capable of significantly discriminating amongst various evolutionary lineages 

of different animal species. 

3. Primers as claimed in claim 1 wherein the fragment of mitochondrial cytochrome b 
gene is flanked by the highly conserved sequences amongst a vast range of animal 
species. 

15 4. Primers as claimed in claim 1 wherein the fragment on mitochondrial cytochrome b 
gene which is polymorphic inter-specifically, but monomorphic at intra species 
sources. 

5. Primers as claimed in claim I wherein in Antilope cervicapra species, the sequences of 
the fragment mentioned under claim 1 are as follows: 

20 Mitochondrial cytochrome b gene sequence (398-869 bp) of Antilope cervicapra: 

"taccatgaggacaaatatctttttgaggagcaacagtcatcaccaatctcctttcagcaatcccatacatcggtacaaacctag 
tagaatgaatctgaggagggttctcagtagataaagcaacccttacccgatttttcgccttccactttatcctcccatttatcattgc 
agcccttaccatagtacacctactgtttctccacgaaacaggatccaacaaccccacaggaatctcatcagacgcagacaaa 
attccattccacccctactacactatcaaagatatcctaggagctctactattaattttaaccctcatgcttctagtcctattctcacc 

25 ggacctgcttggagacccagacaactatacaccagcaaacccacttaatacacccccacatatcaagcccgaatgatacttc 

ctatttgcatacgcaatcctccgatcaattcctaacaaactaggagg" 

6. A method for the identification of the animal from a biological sample, said method 

I, 

comprising the steps of: 

a) isolating and amplifying the DNA from the biological sample to be tested using the 
30 primers as claimed in claim I , 

b) sequencing the amplified products, 

c) blasting the sequence resolved in step (b) against mito database of National Centre 
for Biotechnology Information (NCBI) using BLAST program and determining the 
most likely family of the animal source of the biological sample. 
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d) blasting the sequence resolved in step (b) against non-redundant (nr) database of 
National Centre for Biotechnology Information (NCBI) using BLAST program and 
determining the most likely genus, species or more precisely the sub-species of the 
animal source of the biological sample, 

e) identifying the most significant alignment of the sequence resolved with 
cytochrome b gene sequence of the animal identified in steps (c) and (d) 
respectively and selection of these animals as 'reference animals* for further 
studies, 

f) isolating and amplifying and sequencing the DNA sequences from the reference 
animal on both strands in triplicate using the primers as claimed in claim 1, 

g) aligning the sequences obtained using CLUSTRAL program and identifying the 
variable sites amongst the animals analyzed, 

h) comparing the nucleotide sequences pair-wise to determine the variation among the 
animals resolved and identifying the nucleotide sequence to which the DNA 
sequence of the biological sample bears maximum similarity as the source animal 
of the biological sample. 

7. A method as claimed in claim 6 wherein the universal PCR protocol works universally 
with the DNA template of any unknown animal origin and the universal primers 
mentioned under column 4. 

8. A method as claimed in claim 6 wherein the Amplification reactions should be carried 
out in 20 jil reaction volume containing approximately 20 T]g of template DNA, iOOfim 
each of dNTPs, 1.25 pmole of each primer, 1.5mM MgCb, 0,5 unit of AmpliTaq Gold 
(Perkin-Elmer-Cetus, USA) DNA polymerase and IX PCR buffer (lOmM Tris-HCl, 
pH 8.3, and 50mM KG). The amplification profiles followed should be: an initial 
denaturation at 95°C for 10 min, followed by 35 cycles each of denaturation at 95 n C for 
45 s, annealing at 5l°C for 1 min, and extension at 72°C for 2 min. The extension step 
at 35 th cycles should be held for 10 min. 

9. A method as claimed in claim 6 wherein the method enables identification of species 
of analyzed material (i.e. the DNA isolated from confiscated animal remain of 
unknown origin) using the public databases such as GenBank.NCBl etc. 

10. A method as claimed in claim 6 wherein the method is used for animal identification to 
establish the crime with the criminal beyond a reasonably doubt. 

1 1 . A method as claimed in claim 6 wherein the method is used to establish the identity of 
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biological materials such as skin, horns etc confiscated from animal poachers, if it is 
that of an endangered species. 

12. A method as claimed in claim 6 wherein the method is used for establishment of the 
identity of confiscated animal parts and products of endangered animal species for the 

5 purpose of production of molecular evidence of animal hunting and related crime in the 
court of law, so that the human violation of the wildlife resources could be controlled. 

13. A method as claimed in claim 6 wherein the method is used to have an idea of the 
geographical location of the commitment of wildlife crime based on the cytochrome b 
gene haplotype of poached animal identified by the universal primer invented. 

10 14. A method as claimed in claim 6 wherein the method is used for animal identification to 
detect the adulteration of animal meat in food products for the purpose of food 
fortification, by the food fortification agencies. 

15. A method as claimed in claim 6 wherein the method is used to provide a universal 
technique for detection of the origin of blood or blood stains etc collected from the 

15 scene of crime related to offences such as murder, rape etc, in order to establish the 
origin of blood found at scene of crime when it sounds as if criminals have wontediy 
spread the blood of an animal at the scene of crime, to confuse the crime investigation 
agencies and forensic scientists with human blood. 

16. A method as claimed in claim 6 wherein the method is used so that it can be converted 
20 to a (a) COMMERCIAL 'MOLECUALR KIT* and (b) *DNA CHIPS' based 

applications for wildlife identification in forensics. 
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Confiscated biological material of 
unknown animal origin (i.e. adil.flesh) 



1 



?mcfa398i 




DNA 



1140 



Mitochondrail cytochrome b gene (1 1 40 bp) 



1 



mcb869 



PCR amplicons 
(472 bp) 



M 1 



500 bp- 




472 bp 



Sequencing using 
'ABI Prism 3700' DNA Analyzer 



*4^» rf(c**rcc*ec;i f*C r»c tC !**:*•»« 4** fCC rOfiOCC r fc **«J_iC ***»CC f .*«CiC rc* r*C **C rt O'CC 



iff 




I 



Revealed sequence (328 bp) 



TGAATCTGAGGAGGCTTCTCAGTAGACAAAGCTACCCTGACAC 
GATTCTTTGCCTTCCACTTCATCCTTCCATTTATCATCTCAGC 
TCTAGCAGCAGTCCACCTCCTATTCCTTCACGAGACAGGATCT 
AACAACCCCTCAGGAATAGTATCCGACTCAGACAAAATTCCAT 
TCCACCCATACTACACAATCAAAGATATCCTGGGCCTTCTAGT 
ACTAATCCTAGCACTCATACTACTCGTCCTATTCTCACCAGAC 
CTGTTAGGAGACCCCGATAACTACATCCCTGCCAACCCTCTAA 
ATACCCCTCCCCATATCAAGCCTGAAT 
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Sequence of cytochrome b gene (328 bp) revealed from biological material 
of unknown origin i.e. 'adiLflesh' using primers *mcb398' and '01^869' 

[ Homology search in "nr" database using 'BLAST 



http://www.ncbi.nlm.nih.gov/BLAST/ 



<4»> 



Color Key for Rllerment Scores 



40-50 



tnpseq_0 




Sequences producing significant alignments: 



Score 
(bits) 



gb|AY005809.1 1 Panthers pardus cytochrome b gene, partial c... 603 



AF053054. 1 1 AF053054 Panthera tigris sumatrae isolate Su 1 . .. 527 



AF053053.1|AF053053 Panthera tigris tigris isolate B7 mi... 
gbjAF053050.1|AF053050 Panthera tigris corbetti isolate C2 ... 
gb|AF053049.1|AF053049 Panthera tigris corbetti isolate C1 ... 



527 
476 
476 



E 
Value 

e-170 
e-147 
e-147 
e-132 
e-132 



Selection of reference animals based on above information 
and further analysis using primers 'mcb398'and 'mcb869' 

Multiple sequence alignments 
using 'Autoassemblef 



•C*ag- 
•::ag- 

\-TCC 
Cr*G- 



1*21. 
on<25» 

ty»r20wr.c r a£ 
•jxll. -C ' *C 

cat *.>v*.f- - AG 



r ac 'aa<' 
'aC'aa.' 
ac : aa r 
r *r r ..r 
r rcr*4f 
f4Cr.**r 
r.rr 

'AC'**' 
r tctur 
: ic.t AAt 
f *C* A*r 



-CC'aacaC 
-Cc:*acac 
•CC:C-C:r 
*C*-»gc6C 

-CMC AC 
-CC**-C*C 
•CC*aacaC 

•*:**»gcac 
*cc*uiCAC 



rCA.* 
TQxr 

tCAT 

tree? 

rC*C 
-re** 
-*CC* 
-*Ca- 



- *C * - *C ■ *CG r * -C -C* a •* "C 
.aC"-ac-*CC* --C'C'Arrc 
.iC?-*C.-CG* --C-C'a-'C 

- 4A rCAC A' • • r AAC-AC '• * r *C 

* *C * - *C - * *G " • • ' •**.* * r *c 
- *C ' -*C * *C0 ' ' -C -C* * * r C 
i aa.Gaca' - - ' a*Cac*a' *r 
-AC.-.AC-*rG:--C*C*A"r 

-tc f - Ac **cc* •***■•:* a:'c 
.*c r '*c-cc*--':*c*A.**c 
-ac-**c.*<:g* **c -*:•»*•*: 



CACCAOACC'G* 
CaCCacacC'a: 
CACC^CACC'Arr 

CACC.»CACC*CC* 
CCCC.»G*CC'*C 
C*CC«GACCr*r 

CACCAGftCCTC 
Xaiicagacc'a: 
CaCCaoaccO* 

CACCAfiA^CT,' 

CiCCAGA<C<i* 



-OCCAGACtrC -OA'AUC **ca* -c 
AOG6 -G ACCCC -G A * **C * AC A r *C 
aGGG *GaCGC*: -GAf aoC * AC a: -C 
GGGC -Ga: -CC-GAC*aC *C 
aGGa-G* -CCC'GaCaa- * -r *C*C 
*GGA -G a *rrr -qaca^C "> f *C *C 
*GG<* -GaC -CCaGaCaa* -C 
AGGG-GiCTCC -Ga.aaC'aCA'* -C 
-r.dOACiCCCC ***** a AC * a£ A * 
-AGCAGACCCC*G* '*-kC -aca: *C 

- ACGAG ACCC - ■•»*•* a«C * AC a ' -C 



•CCC-GCCaaCCC*"* 

•CCC-GCCAACCC •*■ 

•CCC-GCCAXCC-*' 

.CC-"AGC*A*CCCCC 

-CCC*GCC**CCC-*' 

•CCC*CCCAa:CC-"< 

.rCTAGCCAACCCC* 

-rcC-CCC-ACCC*'* 

•ccc-gccaaccc-** 

-rc* -GCCA*CCC ••• 
-CC'-GCCaaCCC ■*■ 



Figure 1 b 
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bhz25l 



bhz26t 



bhz30t 



bhz45t 



bhzSot 



bhz20wt 



bhz23wt 



bhz22wt 



NJ-tree showing clustering of 'adiUtesh' with 

'gz1L' i.e.the known normal leopard (Penthera pardus) 



gz22cl 
gz21cl 



humsk 
— chimss 



sbz22al 



sbz38al 
adil.flesh 
L gzll 
gz2l 
gz3l 



dzi^sl 



dziSsl 



C i 



Figure 1c 
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 



(bp) 
2642-* 

.500H 
250H 




(bp) 



472 



Figure 2 
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Figure 3 
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MJ_2_3_4_5 6 7 8 9 1011 1213141516 171819 20 2122 2324 

(bp) BI^^HHIiH^HHHIIH^^^^^^HB (bp) 

2642- * 

472 
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